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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains in- 

formation that can be applied in 
managing farms, ranches, and wood- 
lands; in selecting sites for roads, 
ponds, buildings, and other structures; 
and in judging the suitability of tracts 
of land for farming, industry, and 
recreation. 


Locating Soils 


All the soils of Dakota County are 
shown on the detailed map at the back 
of this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with a number on the Index 
to Map Sheets. 

On each sheet of the detailed map, 
soil areas are outlined and are identified 
by symbols. All areas marked with the 
same symbol are the same kind of soil. 
The soil symbol is inside the area if 
there is enough room; otherwise, it is 
outside and a pointer shows where the 
symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can 
be used to find information. This guide 
lists all the soils of the county in alpha- 
betic order by map symbol and gives 
the capability classification of each. It 
also shows the page where each soil is 
described and the page for the capabil- 
ity unit and for the windbreak suitabil- 
ity group in which the soil has been 
placed. 

Individual colored maps showing the 
relative suitability or degree of limita- 
tion of soils for many specific purposes 
can be developed by using the soil map 
and information in the text. Translu- 


Cover: 


cent material can be used as an overlay 
over the soi] map and colored to show 
soils that have the same limitation or 
suitability. For example, soils that have 
a slight limitation for a given use can 
be colored green, those with a moderate 
limitation can be colored yellow, and 
those with a severe limitation can be 
colored red. 

Farmers and those who work with 
farmers can learn about use and man- 
agement of the soils from the soil de- 
scriptions and from the discussions of 
the capability units and the windbreak 
suitability groups. 

Foresters and others can refer to the 
section “Management of the Soils for 


Woodland and Windbreaks,” where the 


soils of the county are grouped accord- 
ing to their suitability for trees. 

Game managers, sportsmen, and 
others can find information about soils 
and wildlife in the section “Manage- 
ment of the Soils for Wildlife.” 

Engineers and builders can _ find, 
under “Engineering Uses of the Soils,” 
tables that contain test data, estimates 
of soil properties, and information 
about soil features that affect engineer- 
ing practices. 

Scientists and others can read about 
soil formation and classification in the 
section “How the Soils of Dakota 
County were Formed and How They Are 
Classified.” 

Newcomers in Dakota County may be 
especially interested in the _ section 
“General Soil Map,” where broad pat- 
terns of soils are described. They may 
also be interested in the information 
about the county given in the section 
eae Factors Affecting Soil 

se.” 
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D Nebraska (fig. 1). It has a total area of 255.4 
square miles, or 163,456 acres. The county is almost 
square, being 18 miles long on the southern edge and 
17 miles long on the western edge. The county is 
bounded on the east by the State of Iowa and on the 
north in part by the State of South Dakota. The Mis- 
souri River is the approximate boundary between Da- 
kota County and the States of South Dakota and Iowa. 
The State and county boundaries shown on the maps 
in this publication are approximate along the Missouri 
River and along the borders where the county lines are 
not in the roads. The boundary between Nebraska and 
Iowa and South Dakota was plotted from a base map 
compiled by the U.S. Corps of Engineers, dated Janu- 
ary 30, 1940. This boundary between Nebraska and 
Iowa was established as the State line by the Iowa- 
Nebraska Boundary Compact of 1943. 

Dakota County was organized on March 7, 1855. It 
was named after the Dakota Indians, commonly called 
the Sioux. Dakota City, the county seat, was orga- 
nized on September 20, 1856. The first settlement in 
Dakota County was made in 1855 near the present site 
of Homer. The early settlers were plagued by serious 
infestations of grasshoppers and by severe winters. 

The most serious hazard through the years has been 
flooding, Damage has been widespread when streams 
overflow. Flooding from upland streams has also 
caused considerable damage. South Sioux City, the 
largest town, and Dakota City are subject to flooding 
by the Missouri River. Homer is flooded by Omaha 
Creek. In former years loss of life and property be- 
cause of flooding was common, but large dams on the 


State Agricultura] Experiment Station at Lincola 


Figure 1.—Location of Dakota County in Nebraska. 


AKOTA COUNTY is in the northeastern part of . 


Missouri River and other flood control projects in ad- 
joining States have greatly reduced this hazard. Water 
erosion is the most common hazard where the. upland 
soils are cultivated. 

The population of the county was 10,401 in 1950. By 
1970 it had increased to 18,137, according to the census 
of that year. 

The county is served by railroads and trucking 
firms and by a barge line on the Missouri River. Fed- 
eral and State highways cross the county. 

Farming, cattle raising and fattening, and related 
farming industries, such as meat processing, are im- 
portant enterprises in the county. Feed grains grown 
in the county are fed locally or shipped to major ter- 
minals in nearby Sioux City, Iowa, across the river 
from the northeast corner of the county. Corn is the 
main crop, but soybeans are important. Some vegeta- 
ble crops are also grown. Alfalfa hay is a major crop 
and is used for hay or is dehydrated in a local plant. 
Most pasture is in the steep uplands where the hazard 
of erosion is severe. 

Most of the soils in the county formed under grass, 
though some of the soils on uplands along bluffs 
formed partly under deciduous trees. The most com- 
mon parent material of the uplands is Peoria loess. 
Sedimentary bedroc! outcrops in the bluff area. Soils 
on bottom lands that formed in alluvium make up 
about 45 percent of the county. The suitability of a 
soil for crops depends primarily on texture, structure, 
slope, content of organic matter, and drainage. Range 
of use is more limited on sandy soils or on the steep 
silty soils that erode easily if cultivated. Poorly 
drained soils cannot be used satisfactorily for culti- 
vated crops until drainage is improved. 

The first soil survey of Dakota County was made in 
1919 (5).1 This survey updates the first survey and 
provides additional information and larger maps that 
show the soils in greater detail. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Dakota County, where they are located, 
and how they can be used. The soil scientists went 
into the county knowing they likely would find many 
soils they had already seen and perhaps some they had 


1 Italic numbers in parentheses refer to Literature Cited, p. 88. 
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not. They observed the steepness, length, and shape of 
slopes, the size and nature of streams, the kinds of na- 
tive plants or crops, the kinds of rock, and many facts 
about the soils. They dug many holes to expose soil 
profiles. A profile is the sequence of natural layers, or 
horizons, in a soil; it extends from the surface down 
into the parent material that has not been changed 
much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the 
profiles they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 
for a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Blyburg and Crofton, for example, are the 
names of two soil series. All the soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their behavior 
in the undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face layer and.in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such differences, a soil series is divided into 
phases, The name of a soil phase indicates a feature 
that affects management. For example, Crofton silt 
loam, 11 to 15 percent slopes, is one of several phases 
within the Crofton series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in 
drawing boundaries accurately. The soil map at the 
back of this publication was prepared from aerial pho- 
tographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some other kind that have been seén within an area 
that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series or of different phases within one series. One 
such kind of mapping unit, the soil complex, is shown 
on the soil map of Dakota County. 

A soil complex consists of areas of two or more 
soils, so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
of a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 


dominant soils, joined by a hyphen. Sansarc-Nora com- 
plex, 11 to 30 percent slopes, is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely 
eroded, or so variable that it has not been classified by 
soil series, These places are shown on the soil map and 
are described in the survey, but they are called land 
types and are given descriptive names. Alluvial land is 
a land type in this survey. 

While a soil survey is in progress, soil scientists 
take soil samples needed for laboratory measurements 
and for engineering tests. Laboratory data from the 
same kinds of soil in other places are also assembled. 
Data on yields of crops under defined practices are as- 
sembled from farm records and from field or plot ex- 
periments on the same kinds of soil. Yields under de- 
fined management are estimated for all the soils. 

Soil scientists observe how soils behave when used 
as a growing place for native and cultivated plants 
and as material for structures, foundations for struc- 
tures, or covering for structures. They relate this be- 
havior to properties of the soils. For example, they ob- 
serve that filter fields for onsite disposal of sewage 
fail on a given kind of soil, and they relate this to 
the slow permeability of the soil or its high water 
table. They see that streets, road pavements, and foun- 
dations for houses are cracked on a named kind of 
soil, and they relate this failure to the high shrink- 
swell potential of the soil material. Thus, they use ob- 
servation and knowledge of soil properties, together 
with available research data, to predict limitations or 
suitability of soils for present and potential uses. 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil sci- 
entists set up trial groups of soils. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. They 
then adjust the groups according to the results of 
their studies and consultation. Thus, the groups that 
are finally evolved reflect up-to-date knowledge of the 
soils and their behavior uuder current methods of use 
and management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Dakota County. 
A soil association is a landscape that has a distinctive 
porportional pattern of soils. It normally consists of 
one or more major soils and at least one minor soil, 
and it is named for the major soils. The soils in one 
association may occur in another but in a different 
pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are suit- 
able for a certain kind of land use. Such a map is a 
useful general guide in managing a watershed, a 
wooded tract, or a wildlife area, or in planning engin- 
eering works, recreation facilities, and community de- 
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velopments. It is not a suitable map for planning the 
management of a farm or field or for selecting the 
exact location of a road or building or other structure, 
because the soils in any one association ordinarily dif- 
fer in slope, depth, stoniness, drainage, and other char- 
acteristics that affect their management. 

The terms for texture used in the title of the asso- 
ciations apply to the texture of the surface layer. For 
example, in the title of Blyburg-Blencoe-Luton associa- 
tion, the words “clayey” and “silty” refer to the tex- 
ture of the surface layer. 

Soil association names and delineations on the gen- 
eral soil map do not fully agree with those of the 
general soil map in adjacent counties published at a 
different date. Differences on the maps are the result 
of improvements in the classification or refinements in 
soils series concepts. In addition, more precise maps 
are needed because the uses of the general soil map 
have expanded in recent years. The more modern 
maps meet this need. 

The soil associations in Dakota County are dis- 
cussed in the following pages. 


1. Nora-Crofton-Moody Association 


Well-drained, gently sloping to steep, silty soils on up- 
lands 


This association consists of an upland landscape 
where narrow ridgetops separate steeper sides of 
drainageways (fig. 2). Soils of the ridgetops are: 
gently sloping to moderately sloping. The soils on the 
long sides of drainageways are moderately sloping to 
strongly sloping. The larger drainageways include a 
band of gently sloping colluvial soils on foot slopes ad- 
jacent to the steeper uplands. This dissected landscape 
has small intermittent drainageways that merge into 
larger ones. All of the surface drainage moves to the 
upper parts of Minnow, Otter, and Elk Creeks. 

This association makes up about 19 percent of the 
county. Nora soils make up about 32 percent of this 
association, Crofton soils 32 percent, and Moody soils 
16 percent. Minor soils make up the remaining 20 per- 
cent. 

Nora soils are on uplands where they occupy ridge- 
tops and sides of divides. They are moderately sloping 
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Figure 2.—Pattern of soils and underlying material in the Nora-Crofton-Moody association and the Crofton-Nora-Napier association. 
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and strongly sloping. They are deep, friable, well- 
drained soils that have a surface layer of silt loam 
and a subsoil of silt loam to silty clay loam. The under- 
lying material is silt loam. 

Crofton soils occupy the steeper ridgetops. They are 
strongly sloping to steep. They are well-drained, fria- 
ble soils that are silt loam throughout. Crofton soils 
can be identified in the upland landscape by their light 
aa the many lime concretions on the surface 

g.3). 

Moody soils occupy ridgetops and areas that parallel 
drainageways. They are gently sloping to moderately 
sloping. They are well-developed, well-drained soils 
that have a surface layer and subsoil of silty clay 
ec Their underlying material is lighter colored silt 
oam. 

The minor soils of this association are in the Napier 
and Kennebec series. Napier soils occupy colluvial foot 
slopes that border the steeper loess uplands, Kennebec 
soils are in the narrow bottoms of the small drainage- 
ways below areas of Napier soils. 

Farms in this association are mainly of the diversi- 


fied cash grain-livestock type. The farms range from 
160 to 400 acres in size. Most of the acreage is in 
crops that are fed to cattle being fattened in dry lots 
for market. Corn, alfalfa hay, and soybeans are the 
crops most commonly grown. Some of the steepest 
soils and some eroded areas have been seeded to 
grasses and are used for pasture. 

Soil erosion is the principal hazard in this association. 
Controlling runoff and maintaining fertility are 
the principal concerns of management, Organic matter 
needs to be increased on the eroded soils. All of the lo- 
eat grown crops are successfully grown on these 
soils. 

This soil association has some good farm-to-market 
roads, but not all section lines have roads on them. 
Roads are mostly of dirt construction or have only a 
small amount of gravel. Paved highways cross the 
area. Several grain and livestock markets are readily 
available within the county as well as in adjacent 
counties. Many fattened cattle are sold directly to 
packers. 


Figure 3.—Contour farming, grassed waterways, and a farmstead windbreak on soils of the Nora-Crofton-Moody association and 
the Crofton-Nora-Napier association. 
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2. Moody-Judson-Crofton Association 


Well-drained, gently sioping to moderately sloping, 
silty soils on uplands and foot slopes 


This association is part of a large upland divide. It 
separates the drainageways that flow northward to 
the Missouri River from those that flow southward to- 
wards Logan Creek and Omaha Creek. Soils of the di- 
vides are gently sloping on the broad ridgetops. Those 
on the short sides of the divides are moderately slop- 
ing (fig. 4). There is a narrow band of gently sloping 
colluvial soils on foot slopes adjacent to the steeper 
uplands. 

This association makes up about 6 percent of the 
county. Moody soils make up about 75 percent of this 
association, Judson soils 13 percent, and Crofton soils 
9 peeve: Minor soils make up the remaining 3 per- 
cent. 

Moody soils occupy slightly convex ridgetops and 
smooth concave lower slopes along drainageways. 
They are gently sloping to moderately sloping. They 
are well-drained soils with a surface layer and subsoil 
of silty clay loam. The underlying material, at a depth 
of 38 inches, is silt loam. 

Judson soils are on foot slopes and are nearly level 
to gently sloping, They are well drained. They have a 
surface layer and subsoil of silty clay loam. 
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Crofton soils are on convex areas that form drain- 
age divides, They are gently sloping to moderately 
sloping. They are well drained and are silt loam 
throughout. Crofton soils can be identified by their 
light color and the many lime concretions in their sur- 
face layer. 

The minor soils of this association are in the Calco 
and Nora series. Calco soils are at the bottom of 
larger drainageways where the water table is high 
and flooding occurs. Nora soils are on the sides of 
drainageways or between Moody and Crofton soils on 
hillsides. 

Farms in this association are diversified and are 
mainly cash grain-livestock farms. They range from 
160 to 200 acres in size, Major crops are alfalfa hay, 
corn, and soybeans. Soils on the divides are mainly cul- 
tivated; the poorly drained soils on bottom lands are 
used primarily for pasture, most of which is tame 
grass, 

Soil erosion is the principal hazard on the cultivated 
soils of this association, Flooding is a hazard on bot- 
tom lands of the narrow upland drainageways. Water 
conservation and maintenance of fertility are the prin- 
cipal concerns in managing cultivated soils. Content of 
organic matter needs to be improved and maintained 
on eroded soils. 

Roads are of dirt or gravel construction. Not all sec- 


Figure 4.—Gently sloping Moody soils on broad divides of the Moody-Judson-Crofton association, 
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tion lines have roads. Farm produce is marketed 
mainly within the county, but some is delivered to ad- 
jacent Thurston County. Grain and livestock markets 
are readily available within the county as well as in 
Sioux City, Iowa. Most fattened cattle are sold directly 
to packers. 


3. Crofton-Nora-Napier Association 


Well-drained, gently sloping to steep, silty soils on 
bluffs, uplands, and foot slopes 


This association consists mainly of narrow ridgetops 
and long, strongly sloping to steep hillsides. The area 
is dissected by small, narrow valleys (fig. 2) that 
drain surface water in a northeasterly direction. 
Major streams that drain the area are Elk, Pigeon, 
Fiddlers, and Wigle Creeks. The bluff area along the 
Missouri River Valley and deeply entrenched ravines 
are also prominent features of the landscape. Fiddlers 
and Wigle Creeks drain to Omaha Creek. Soils on hill- 
sides have slopes of 11 to 30 percent. 

This association makes up about 30 percent of the 
county. Crofton soils make up about 45 percent of this 
association, Nora soils 25 percent, and Napier soils, 20 
percent. Minor soils and land types make up the re- 
maining 10 percent. 

Crofton soils are on the narrow divides. They are 
strongly sloping to steep. They are well-drained, fria- 
ble soils that are silt loam throughout. 

Nora soils are strongly sloping to steep. They are 
generally below areas of Crofton and Moody soils. 
They are well-drained soils that have a surface layer 
of silt loam and a subsoil of silt loam to silty clay 
loam. The underlying material is silt loam. 

Napier soils occupy foot slopes adjacent to the up- 
lands. They are gently sloping to strongly sloping. 
They are well-drained soils that have a surface layer 
of silt loam and a subsoil of silt loam to light silty 
clay loam. 

The minor soils of this association are in the Ida, 
Kennebec, Moody, and Sansarc series and in the Gul- 
lied land-Ida complex. Ida soils are confined mainly to 
the wooded bluffs adjoining the Missouri River Valley. 
Moody soils are on divides and also on hillsides above 
Napier soils. Kennebec soils occur in the bottoms and 
narrow drainageways. Sansarc soils, which are shal- 
low and formed in shale, occur primarily in the south- 
eastern part of the association. The Gullied land-Ida 
complex occurs in the deeply dissected drainageways, 
including the ravines and the very steep adjoining land. 

Farms in this association are mainly grain-livestock 
farms, ranging from 240 to 600 acres in size. They are 
under dryland management. About 60 percent of the 
acreage of this association is cultivated. The rest is in 
grass or native woodland. Corn, oats, and alfalfa are 
the major crops. Some grain is fed to cattle or hogs to 
fatten them for market. Cow-calf operations are com- 
mon on nearly all farms. 

In this association the main concerns of manage- 
ment are slowing runoff and maintaining good tilth 
and high fertility. Soil erosion is the principal hazard 
on cultivated soils in the uplands. Proper maintenance 
and improvement of the existing tame and native pas- 


tures and the woodland areas are also concerns of 
good management. 

Only a few good farm-to-market roads are in this 
association, Some roads are on section lines, but many 
follow ridgetops or valleys. Some paved highways 
cross the area. Grain and livestock markets are read- 
ily available within the county and in Sioux City, 
Iowa. Most fattened cattle are sold directly to packers. 


4, Omadi-Kennebec-Napier Association 


Moderately well drained and well drained, nearly level 
A gently sloping, silty soils on bottom lands and foot 
slopes. 


This association occurs mainly in narrow valleys 
formed by tributary streams of the Missouri River. It 
includes a narrow strip along the western edge of the 
Missouri River Valley where soils formed in tributary 
sediment. It also includes narrow bands of colluvial 
slopes on valley sides. The creek channels are narrow 
and moderately deep and meander through the bottom 
lands except in a few places where the channels have 
been straightened. Most of these creeks overflow their 
banks during periods of high rainfall, flooding the low 
bottom lands. Most valleys have some areas that have 
a moderately high water table. — 

This association makes up about 10 percent of the 
county. Omadi soils make up 38 percent of this asso- 
ciation, Kennebec soils 27 percent, and Napier soils 18 
percent. Minor soils and land types make up the re- 
maining 17 percent. 

Omadi soils are in the Missouri River Valley, adja- 
cent to the bluffs where Elk, Pigeon, and Omaha 
Creeks deposited their sediment. They are nearly level, 
stratified, deep, friable, and moderately well drained. 
They are silt loam throughout. Flooding on these soils 
has been virtually eliminated by canals that transport 
the waters to the Missouri River. 

Kennebec soils are in wide bottom lands that drain 
the uplands. They are nearly level, deep, friable, and 
moderately well drained. They are silt loam through- 
out. These soils are subject to occasional flooding ex- 
cept where they are on stream terraces. 

Napier soils are on foot slopes adjacent to steeper 
uplands. They are gently sloping, deep, friable, and 
well drained, They are silt loam throughout. 

The minor soils of this association are in the Calco 
and Forney series and the Napier-Gullied land com-. 
plex. The poorly drained Calco soils occupy bottom 
lands. The Napier-Gullied land complex is in the deep, 
wide channels that are stabilized by trees. These stream 
channels provide drainageways for the association. 
Forney silt loam, overwash phase, is on bottom lands 
of the Missouri River where upland silts were deposit- 
ed over clayey soils. 

Farms in this association are mainly cash grain and 
livestock farms. They generally range from 300 to 400 
acres in size. Nearly all of the acreage is cultivated. 
Irrigation is not used because of the flooding hazard. 
Corn, soybeans, and alfalfa hay are the principal 
crops. Some areas adjacent to creeks that flood, or 
where the soil is wet most of the time, are used for 
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pasture. Some grain is fed to cattle or hogs to fatten 
them for market. 

Flooding and soil wetness along creeks are the prin- 
cipal hazards in this association. Water conservation 
and maintenance of good tilth and high fertility are 
the main concerns of management. All the crops com- 
monly grown in the county are grown successfully in 
this association. 

Most roads in this association parallel the valleys; 
some cross the valleys in a few areas. Roads are of 
dirt or gravel construction. Grain and livestock mar- 
kets are readily available within the county as well as 
in Sioux City, Iowa. Grain is fed locally to cattle and 
swine, and excess grain is shipped to major grain ter- 
minals outside the county. Fattened cattle are gener- 
ally sold directly to packers. 


5. Forney Association 


Poorly drained, nearly level, clayey soils on bottom 
lands 


This association consists of bottom lands in the 
western part of the Missouri River Valley. This is a 
large, slightly depressional area that was formerly 
swampland. It received much of the upland waters 
from Elk and Pigeon Creeks before drainage canals 
were constructed. 

This association makes up 8 percent of the county. 
It consists almost entirely of soils in the Forney se- 
ries. 

Forney soils are deep, firm, and poorly drained. 
They are stratified soils that are silty clay or clay 
throughout. 

Nearly all of the acreage is cultivated, but few farm 
operators live in the area. Farms range from 160 to 
400 acres in size. Corn, soybeans, and alfalfa hay are 
the principal crops. Some areas are irrigated. 

The soils in this association are droughty and 
difficult to cultivate. Runoff is slow, and ponded water 
is the principal hazard. There is a lack of suitable out- 
lets for the ponded water. Maintaining good tilth is 
the main concern of management. 

Not all section lines in this association have roads. 
Most roads are improved dirt roads. One highway 
crosses the association. Grain markets are readily 
available within the county as well as at major grain 
terminals in Sioux City, Iowa. 


6. Blyburg-Blencoe-Luton Association 


Moderately well drained to poorly drained, nearly level, 
silty and clayey soils on high bottom lands 


This association occurs on the high bottom lands of 
the Missouri River Valley. It occupies the highest ele- 
vations of the valley and is nearly level. The area is 
drained by a series of shallow, natural channels that 
cross the landscape. 

This association makes up about 10 percent of the 
county. Blyburg soils make up about 55 percent of the 
association, Blencoe soils 14 percent, and Luton soils 
13 percent. Minor soils make up the remaining 18 per- 
cent, 


Blyburg soils are deep, friable, and moderately well 
drained. They are silt loam throughout. 

Blencoe soils are deep, firm, and somewhat poorly 
drained. They are silty clay in the upper part of the 
profile and silt loam or very fine sandy loam in the 
lower part. 

Luton soils are deep, firm, and poorly drained. They 
are silty clay or clay throughout. 

The minor soils of this association are in the For- 
ney and Sarpy series. Forney soils occur in old chan- 
ne] areas and in other low areas that were formerly 
flooded. Sarpy soils are sandy and are in long areas 
that formed the banks of former stream channels. 

Farms in this association are mainly cash grain-live- 
stock farms. They generally range from 80 to 240 
acres in size, but a few are larger. Most of the acreage 
is cultivated. Some is irrigated. Corn, soybeans, and 
alfalfa are the principal crops. Fattening cattle and 
swine in dry lots is a common enterprise in this area. 

Flooding and ponding of water in swales and 
depressions are the principal hazards in this associa- 
tion. Cultivation is difficult. Maintaining good tilth is 
an important concern of management. Most of the 
soils are well suited to irrigation. Artificial drainage 
is beneficial in most areas and is necessary in some 
cultivated area. Surface drains generally move excess 
water from the fields to roadside ditches, which serve 
as part of the drainage network, 

Two paved highways and several rail lines cross 
this association. Most section lines have improved dirt 
or gravel roads. This association provides good possi- 
bility for urban and industrial expansion. Grain mar- 
kets are readily available within the county as well as 
at major grain and livestock terminals in Sioux City, 
Iowa. Most fattened livestock are sold directly to 
packers. 


7. Haynie-Albaton-Onawa Association 


Moderately well drained to poorly drained, nearly level, 
silty and clayey soils on low bottom lands adjacent to 
the Missouri River 


This association occurs on bottom lands along the 
Missouri River, and except for the area where the 
main part of South Sioux City is built, it is at the low- 
est elevations. It is generally level, but in a few places 
it is hummocky. In places it is as much as 5 miles wide. 
Crescent-shaped Crystal Lake, Blyburg Lake, and 
swales mark old river channels (fig. 5). Below South 
Sioux City the riverbank has been stablized and the 
river is confined to a stable channel. In most areas 
above South Sioux City some stabilization work has 
been done on the channel. 

This association makes up about 19 percent of the 
county. Haynie soils make up about 21 percent of this 
association, Albaton soils 19 percent, and Onawa soils 
14 percent. Minor soils and land types make up the re- 
maining 46 percent. 

Haynie soils are at a slightly higher elevation than 
the other major soils of this association. They are 
deep, friable, and moderately well drained. They are 
silt loam throughout. 


5, 2a durwtr4 woe * 


Figure 5.—A former river channel provides water for recreation areas in the Haynie-Albaton-Onawa association, 


Albaton soils occupy swales and other large, low- 
lying areas. They are deep, firm, and poorly drained. 
They are silty clay throughout. 

Onawa soils are intermediate in elevation. They are 
deep, firm, and somewhat poorly drained. Their profile 
is silty clay in the upper part and silt loam or very 
fine sandy loam at a depth of 2 to 3 feet. 

The minor soils of this association are in the Sarpy, 
Blake, Grable, Modale, Percival, Owego, and Waubon- 
sie series and in Alluvial land and Marsh. Sarpy soils 
occur mainly along the banks of the Missouri River. 
Grable, Modale, and Waubonsie soils are nearly level 
and occur in slightly higher areas. Owego and Perci- 
val soils occupy lower lying, swalelike positions. All 
are within a few miles of the river. 

Farms in this association are mainly cash grain 
farms, Most of them range from 280 to 600 acres in 


size, but a few are as large as 8,000 acres. Most of the 
acreage is in cultivated crops, mainly corn and soy- 
beans, but in a few areas there are vegetable farms. 
Also, alfalfa is grown for hay. A few small areas are 
used for recreation. 

The soils in this association have a high content of 
lime, but they benefit from applications of nitrogen and 
phosphorus. In some areas artificial drainage is 
needed, and V-shaped drainage ditches are generally 
used. Flooding from the Missouri River, once a haz- 
ard, is no longer of serious consequence, but infre- 
quent flooding does occur in areas where the Elk, Pi- 
geon, and Omaha Creek Canals cross this association. 
The sandy soils are subject to blowing. Sprinkler and 
furrow border irrigation are used on a few farms. 

In many parts of this association there are no roads 
because the areas were subject to frequent flooding be- 
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fore the dams on the Missouri River were constructed. 
Most roads are of dirt construction, a few are grav- 
eled, and there are a few highways, mainly near South 
Sioux City. Grain is either marketed locally to eleva- 
tors within the county or delivered to major grain 
terminals in Sioux City. 


8. Ida-Monona Association 


Well-drained, moderately sloping to very steep, silty 
soils on bluffs and uplands 


This association consists of moderately sloping to 
steep soils on narrow ridgetops and the adjacent mod- 
erately sloping to very steep soils that border drain- 
ageways. Deeply entrenched, very steep ravines are an 
important feature of the landscape. Part of this asso- 
ciation is on upland bluffs along the Missouri River 
Valley where hillsides are steep and very steep. This 
“area is dissected by small, narrow valleys that drain 
ron neely onto bottom lands of the Missouri River Val- 
ey. 

This association makes up only about 3 percent of 
the county. Ida soils make up 48 percent of this asso- 
ciation, and Monona soils 41 percent. Minor soils and 
land types make up the remaining 11 percent. 

Ida soils are on the highest part of the landscape on 
narrow ridgetops and convex areas that border drain- 
ageways. They also make up parts of the bluffs along 
the Missouri River Valley. They are strongly sloping 
to very steep, deep, and well drained. They are silt loam 
throughout and are high in lime. 

Monona soils have slightly convex slopes and occur 
below areas of Ida soils. They are moderately sloping 
to steep, deep, friable, and well drained. They are silt 
loam throughout and are neutral or mildly alkaline. 

The minor soils of this association are in the Na- 
pier, Judson, and Sansarc series and the Gullied land- 
Ida complex. Napier and Judson soils occur on concave 
foot slopes below the adjacent steeper uplands. They 
are deep, dark colored, silty, and neutral or slightly 
acid. Sansarc soils are shallow; they formed in shale. 
They occur primarily on convex areas that border 
drainageways. The Gullied land-Ida complex is very 
steep and occurs in drainageways that are stabilized by 
trees and shrubs. 

Only a few farmsteads are in this association, and 
most of them occur at the base of bluffs along the Mis- 
souri River Valley. About 75 percent of the acreage is 
in native woodland and grass, which provide excellent 


habitat for wildlife. The trees are used for fuel and: 


fenceposts. A few trees are of marketable quality. 
The remaining acreage is used for dryland cultivated 
crops. Major crops are alfalfa hay, corn, and oats. 

Water erosion is the main hazard on cultivated soils 
in this association. Because of steep slopes, many areas 
need to be reseeded to grasses. Proper management is 
needed to improve the quality of merchantable trees. 

Only one road crosses the association, and it is of 
dirt construction. Grain and livestock markets are 
readily available within the county. Cow-calf opera- 
tions are more common in this association than else- 
where in the county. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Dakota County. A soil series is described in 
detail, and then briefly, each mapping unit in that se- 
ries. Unless it is specifically mentioned otherwise, it is 
to be assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus, 
to get full information about any one mapping unit, it 
is necessary to read both the description of the map- 
ping unit and the description of the soil series to 
which it belongs. 

An important part of the description of each soil se- 
ries is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other underly- 
ing material. Each series contains two descriptions of 
this profile. The first is brief and in terms familiar to 
to the layman. The second is much more detailed and is 
for those who need to make thorough and precise stud- 
ies of soils, Color terms are for moist soil unless other- 
wise stated. The profile described in the series is repre- 
sentative for mapping units in that series. If the profile 
of a given mapping unit is different from the one 
described for. the series, these differences are stated in 
describing the mapping unit, or they are differences 
that are apparent in the name of the mapping unit. 

As mentioned in the section “How this Survey was 
Made,” not all mapping units are members of a soil 
series. Alluvial land, for example, does not belong to a 
soil series but nevertheless is listed in alphabetic order 
along with the soil series. 

Following the name of each mapping unit is a sym- 
bol in parentheses. This symbol indentifies the map- 
ping unit on the detailed soil map. Listed at the end of 
each description of a mapping unit is the capability 
unit and windbreak suitability group in which the 
mapping unit has been placed. The page for the de- 
scription of each capability unit and windbreak suita- 
bility group can be found by referring to the “Guide 
to Mapping Units” at the back of this survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms 
used in describing soils can be found in the “Glossary” 
at the end of this survey, and more detailed information 
about the terminology and methods of soil mapping can 
be obtained from the Soil Survey Manual (6). 

A given soil series in this county may be identified 
by a different name in a recently published soil survey 
of an adjacent county. Some soil boundaries may not 
match adjoining areas. Such differences result from 
changes in concepts of soil classification that have oc- 
curred since publication. 


Albaton Series 


The Albaton series consists of deep, nearly level, 
poorly drained soils that formed in recent calcareous 
silty or clayey alluvium. These soils are on bottom 
lands of the Missouri River Valley. In places they are 
in swales and depressions. A seasonal water table is 
at a depth of 4 to 5 feet where these soils occur in 
low-lying areas that were formerly channels. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay 8 inches thick. A transi- 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soil Area Extent Soil Area Extent 
Acres Percent Acres Percent 
Albaton silty clay, 0 to 2 percent slopes_------ 5,787 3.5 | Luton silty clay, thin surface, 0 to 2 percent 
Albaton silty clay, depressional, 0 to 1 percent slopes = 2 2 Jos sce se ato hee eec bee ed 2,110 1.3 
slopeS= a, fcc oo ecee cao hen tees cosets 145 ell “Marsh?ow 2 cote oct ceandsccus fesehc sete sl 180 we 
Albaton silty clay loam, 0 to 2 percent slopes__ 185 .2 | Modale silt loam, 0 to 2 percent slopes__.._.-- 617 4 
Alluvial land___.___...-------------------- 1,546 1.0 | Monona silt loam, 6 to 11 percent slopes_--_-.- 312 2 
Blake silty clay loam, 0 to 2 percent slopes-- -- 2,744 1.7 || Monona silt loam, 11 to 17 percent slopes. -. - - 874 5 
Blencoe silty clay, 0 to 2 percent slopes- ------ 2,340 1.3 | Monona silt loam, 17 to 30 percent slopes-_ _..- 834 5 
Blyburg silt loam, 0 to 2 percent slopes____--- 4,832 2.9 || Moody silty clay loam, 2 to 6 percent slopes. _- 1,272 8 
Blyburg silt loam, 2 to 6 percent slopes. ____-- 873 .2 | Moody silty clay loam, 6 to 11 percent slopes_- 6 ,620 4.1 
Blyburg silty clay loam, 0 to 2 percent slopes_- 2,224 1.4 | Moody silty clay loam, 6 to 11 percent slopes, 
Blyburg silty clay, overwash, 0 to 2 percent eroded 2.3 soos tetera toes aces ete ast esse 2,199 1.4 
slopes c2cecoe ses ec eave onss ee eee 1,467 .9 | Moody-Nora silty clay loams, 11 to 15 percent 
Calco silt loam, overwash, 0 to 2 percent slopes_ 749 5 SlOPOS: -cieisaets Meola ete. c Seo ges lke 2,544 1.6 
Calco silty clay loam, 0 to 2 percent slopes- . . - 274 .2 || Napier silt loam, 2 to 6 percent slopes--_-_---- 18 ,401 8.2 
Crofton silt loam, 2 to 6 percent slopes, eroded_ 461 .8 | Napier silt loam, 6 to 11 percent slopes- --_---- 1,149 7 
Crofton silt loam, 6 to 11 percent slopes, eroded_ 3,586 2.2 | Napier silt loam, 11 to 15 percent slopes - -__-- 4,456 251- 
Crofton silt loam, 11 to 15 percent slopes___---- 1,275 .8 | Napier-Gullied land complex, 2 to 11 percent 
Crofton silt loam, 11 to15 percent slopes, eroded - 15,444 9.4 slopes nn dn eke soe ee ee eS eee eee 880 5 
Crofton silt loam, 15 to 30 percent slopes- ---- 38,368 2.1 || Nora silt loam, 2 to 6 percent slopes, eroded__- 1,099 sl 
Crofton silt loam, 15 to 30 percent slopes, Nora silt loam, 6 to 11 percent slopes___-_---- 1,515 9 
eroded_.._._.--_----- Beng ca eee hatte 9,112 5.6 || Nora silt loam, 6 to 11 percent slopes, eroded _- 850 15 
Forney silt loam, overwash, 0 to 2 percent Nora silt loam, 11 to 15 percent slopes--_---_--- 11,097 6.8 
SlOpeSuv csc ee eee ee See ee dete 1,593 1.0 | Nora silt loam, 11 to 15 percent slopes, eroded_ 3,507 2.2 
Forney silty clay, 0 to 2 percent slopes- -- ---- 4,610 2.8 || Nora silt loam, 15 to 30 percent slopes__-_----- 3,877 2.4 
Forney soils, swales, 0 to 2 percent slopes-_-_ -- 617 .4 | Omadi silt loam, 0 to 2 percent slopes_______-- 6,147 3.8 
Grable very fine sandy loam, 0 to 2 percent Onawa silty clay, 0 to 2 percent slopes__-__--_-- _ 4,739 2.9 
slOPeOSs 2 ene ecesenaoeaesusnss 4 setae 3,091 .9 | Owego silty clay, 0 to 2 percent slopes_-___-_--- 1,044 6 
Gullied land-Ida complex, 30 to 60 percent Percival silty clay, 0 to 2 percent slopes___---_-_ 558 3 
SlOpeSie: 2s A owe Seek eee es 2,091 1.2 | Sansare-Nora complex, 11 to 30 percent slopes_ 581 4 
Haynie silt loam, 0 to 2 percent slopes-._ .-_-- 6,841 4.2 | Sarpy fine sand, 2 to 11 percent slopes.__.---- 1,421 8 
Ida silt loam, 11 to 17 percent slopes, eroded -- 1,320 .8 || Sarpy loamy fine sand, 0 to 6 percent slopes-__ 1,638 1.0 
Tda silt loam, 17 to 30 percent slopes____--_-- 696 .4 | Sarpy silty clay, overwash, 0 to 2 percent slopes_ 1,162 7 
Ida silt loam, 17 to 30 percent slopes, eroded - - 365 .2 | Waubonsie very fine sandy loam, loamy sub- 
Ida soils, 30 to 60 percent slopes_____-------- 2,189 1.3 stratum, 0 to 2 percent slopes________----- 273 2 
Judson silty clay loam, 0 to 2 percent slopes--- 500 3 Water areas less than 40 acres______-_---- 803 5 
Judson silty clay loam, 2 to 6 percent slopes-._- 1,851 8 Borrow pits and Gravel pits...._.-___--- 40 () 
Kennebec silt loam, 0 to 2 percent slopes---_.-- 875 “Oo ee 
Kennebec silt loam, overwash, 0 to 2 percent Totals 2022 3. qet ee bees 168 ,456 100.0 
slopes: / = 252-2 settee cose we becetessecus 3,476 2.1 


1 Less than 0.05 percent. 


tional layer, about 19 inches thick, is dark grayish- 
brown silty clay. The underlying material, extending 
to a depth of 60 inches, is dark grayish-brown silty 
clay. Mottles are within 8 inches of the surface. 

Albaton soils have slow permeability and moderate 
available water capacity. The organic-matter content 
is moderately low, and natural fertility is low. The 
surface layer, transitional layer, and underlying mate- 
rial are moderately alkaline in reaction. These soils re- 
lease moisture slowly to plants. 

Albaton soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habi- 
tat, and recreation. 

Representative profile of Albaton silty clay, 0 to 2 
percent slopes, in a cultivated field 400 feet west and 
150 feet south of the northeast corner of SW14, sec. 
22, T. 29 N., R. 9 E. 

Ap—0 to 8 inches very dark grayish-brown (2.5Y 3/2) 
silty clay, dark grayish-brown (2.5Y 4/2) dry; 
strong, fine, blocky structure parting to strong, 
fine and medium, granular; very hard, firm; slight 
effervescence; moderately alkaline; abrupt, smooth 
boundary. 


AC—8 to 27 inches, dark grayish-brown (2.5Y 4/2) silty 
clay, grayish brown (2.5Y 5/2) dry; few, fine, dis- 
tinct, reddish-brown (7.5YR 4/4) mottles; strong, 
medium and fine, blocky structure; very hard, 
firm; strong effervescence; moderately alkaline; 
clear, smooth boundary. 

Cg—27 to 60 inches, dark grayish-brown (2.5Y 4/2) silty 
clay, light brownish gray (2.5Y 6/2) dry; many, 
medium, distinct, strong-brown (7.5YR 5/6) and 
gray (5Y 5/1) mottles; strong, medium and 
coarse, blocky structure; very hard, firm; a few 
silty strata that are less than one-fourth inch 
thick and have fine platy structure; violent effer- 
vescence; moderately alkaline. 


The A horizon ranges from 5 to 10 inches in thickness; 
from dark gray to very dark grayish brown in color; and 
from silty clay to silty clay loam in texture. It is mildly al- 
kaline or moderately alkaline. The AC horizon is dark 
grayish-brown or olive-gray silty clay or clay. In some 
places there is a Ab horizon. The Cg horizon has strata of 
different colors that range from dark grayish brown to 
olive gray. It is clay or silty clay, but in places there are 
strata less than 6 inches thick that have a slightly lower 
clay content. Some areas have silty clay loam and coarser 
material below a depth of 42 inches. Mottles range from 
few to many and are reddish brown, strong brown, or 


gray. 
Albaton soils are near Onawa, Percival, Blake, Grable, 
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Haynie, and Sarpy soils. They formed in thicker clay de- 
posits than Onawa and Percival soils and lack the coarser 
textured IIC horizon of those soils. Albaton soils have more 
cee in the C horizon than Blake, Haynie, Grable, or Sarpy 
soils. 


Albaton silty clay loam, 0 to 2 percent slopes (Aa). 
—This soil is in areas that have received material de- 
posited by floodwater within the past 20 years. It is on 
bottom lands of the Missouri River Valley. Areas 
range from 10 to 40 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
and transitional layer are silty clay loam and about 9 
inches thick. The underlying material is also more 
stratified with varying textures and colors. 

Included with this soil in mapping are small areas 
where the surface layer and transitional layer are 
thicker, ranging from 8 to 20 inches in thickness. 

Poor internal drainage, moderate available water 
capacity, and clayey texture are the principal limita- 
tions if this soil is cultivated. This soil is not difficult 
to till, and timeliness of field operations is not critical. 
Runoff is slow, and some ponding occurs. 

Nearly all the acreage of this soil is cultivated. 
Corn, alfalfa, and soybeans are the principal crops. 
Capability units IIIw-2 dryland and IiIw-1 irri- 
gated; windbreak suitability group 2. 

Albaton silty clay, 0 to 2 percent slopes (Ab)—This 
soil is in the Missouri River Valley in areas that have 
received recent deposits of soil material. Areas of this 
soil range from 15 to 400 acres in size. This soil has 
the profile described as representative for the series. 

Included with this soil in mapping are small areas 
of Onawa and Percival soils and areas of Albaton silty 
clay loam, 0 to 2 percent slopes, and Albaton silty 
clay, depressional, 0 to 1 percent slopes. 

A clayey surface layer and slow surface drainage 
are the principal limitations if this soil is cultivated. 
Ponding of water occurs in some places. Where this 
soil occurs in swales or old channel areas, water is 
commonly within a depth of 5 feet. 

Maintaining tilth is difficult, and timeliness of oper- 
ation is an important concern in managing this soil. 
An inadequate supply of moisture as well as its un- 
even distribution are also factors that can limit produc- 
po Some land leveling is needed for gravity irriga- 

ion. 

Most of the acreage of this soil is cultivated. Corn, 
alfalfa, and soybeans are the principal crops. Both 
dryland and irrigation management are used. Capabil- 
ity units IIIw-1 dryland and IIIw-1 irrigated; wind- 
break suitability group 2. 

Albaton silty clay, depressional, 0 to 1 percent slopes 
(Ac)—This soil is in slightly depressional or narrow 
swalelike areas on bottom lands. Most areas are for- 
mer stream channels and range from 10 to 20 acres in 
size. Depth to the water table ranges from 4 to 5 feet. 

This soil has a profile similar to the one described 
‘as representative for the series, but the surface layer 
is slightly thicker. 

Included with this soil in mapping are small areas 
of a deep, gray, very poorly drained soil that has fine 
sand at a depth below 42 inches. 


Lack of adequate surface drainage, excessive pond- 
ing, and lack of suitable outlets are the principal limi- 
areas where this soil is cultivated. Runoff is very 
slow. 

Nearly all the acreage is in grass or waste areas. A 
limited acreage is cultivated, mainly to corn, soybeans, 
and alfalfa hay. Capability unit Vw-1 dryland; wind- 
break suitability group 10. 


Alluvial Land 


Alluvial land (0 to 2 percent slopes) (Ad) is a land 
type that occurs on Missouri River bottom lands. In 
most places it is adjacent to the Missouri River and in 
old abandoned channels of that stream. The water 
table is between depths of about 1 foot and 3 feet and 
fluctuates with the level of the river. 

Alluvial land is nearly level or depressional. Slopes 
are mainly 0 to 2 percent, but in places they are as 
much as 6 percent. In places, the surface is unstable 
and subject to soil blowing. The soil material is fine 
sand throughout. The areas are poorly drained and 
are occasionally flooded, particularly when the water 
level of the river is high. 

Included with this land type in mapping are small 
areas that have a surface layer of dark grayish-brown 
silty clay or clay 6 to 10 inches thick. 

Permeability is rapid in most areas, and the avail- 
able water capacity is low. Natural fertility and or- 
ganic-matter content are low. This land type is moder- 
ately alkaline throughout. 

Nearly all of the acreage is in wildlife or waste 
areas. The vegetation consists mainly of a sparse 
growth of grasses and weeds. Sparse to thick stands 
of small willow trees grow on the drier sites. The wet- 
ter areas have marshy vegetation. Some of the old 
stream channels are filled with water. 

Alluvial land is excellent for wildlife habitat. It also 
has a good potential for recreation. A few small areas 
are cultivated. Capability unit Vw-7; windbreak suit- 
ability group 10. 


Blake Series 


The Blake series consists of deep, nearly level, 
somewhat poorly drained soils that formed in allu- 
vium. These soils are in fairly broad areas of bottom 
lands in the Missouri River Valley. 

In a representative profile, the surface layer is very 
dark grayish-brown silty clay loam 7 inches thick. The 
underlying material extends to a depth of 60 inches. It 
ig very dark grayish-brown silty clay loam in the 
upper part, dark grayish-brown silt loam and fine 
sandy loam in the middle part, and grayish-brown silt 
loam in the lower part. The soil is calcareous below a 
depth of 16 inches. Part of the underlying material is 
mottled and stratified with light and dark colors. 

Blake soils have moderately slow permeability in the 
upper 16 inches and moderate permeability below this 
depth. They have a high available water capacity. 
Their organic-matter content is moderately low, and 
their natural fertility is low. They release moisture 
readily to plants. 
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Blake soils are suited to cultivated crops under both 
dryland and irrigation management. They are also 
suited to grass, trees and shrubs, wildlife habitat, and 
recreation. 

Representative profile of Blake silty clay loam, 0 to 
2 percent slopes, in a cultivated field 1,368 feet north 
and 180 feet west of the southeast corner of sec. 28, T. 
29N.,R.9 E. 


Ap—0 to 7 inches, very dark grayish-brown (2.5Y 3/2) 
silty clay loam, grayish brown (2.5Y 5/2) dry; 
moderate, medium and fine, granular structure; 
slightly hard, friable; slightly compacted; mildly 
alkaline; abrupt, smooth boundary. 

Ci—7 to 16 inches, very dark grayish-brown (2.5Y 3/2) 
silty clay loam, grayish brown (2.5Y 5/2) dry; 
moderate, coarse, blocky structure parting to 
weak, medium and fine, subangular blocky; soft, 
friable; moderately alkaline; clear, smooth bound- 


ary. 

IIC2—16 to 23 inches, dark grayish-brown (2.5Y 4/2) and 
grayish-brown (2.5Y 5/2) light silt loam, stratified 
grayish brown (2.5Y 5/2) and very dark grayish 
brown (2.5Y 8/2) dry; weak, coarse, blocky struc- 
ture parting to weak, medium and fine, granular; 
slightly hard, friable; violent effervescence; mod- 
erately alkaline; abrupt, smooth boundary. 

IIC3—23 to 81 inches, dark grayish-brown (2.5Y 4/2) silt 
loam, light brownish gray (2.5Y 6/2) dry; weak, 
coarse, blocky structure; soft, very friable; violent 
effervescence; moderately alkaline; clear, gradual 
boundary. 

IIC4—81 to 40 inches, dark grayish-brown (2.5Y 4/2) fine 
sandy loam, light brownish gray (2.5Y 6/2) dry; 
few, fine, faint, light olive-brown (2.5Y 5/6) mot- 
tles; weak, fine, platy structure; soft, very fria- 
ble; violent effervescence; moderately alkaline; 
clear, gradual boundary. 

IIIC5—40 to 60 inches, grayish-brown (2.5Y 5/2) silt loam, 
light gray (2.5Y 7/2) dry; massive; soft, very 
friable; violent effervescence; moderately alkaline. 


The A horizon ranges from 6 to 10 inches in thickness. 
It is very dark grayish-brown or dark-brown silty clay loam 
or light silty clay loam. The C1 horizon is commonly strati- 
fied and ranges from very dark grayish brown to grayish 
brown. It ranges from silty clay loam to very fine sandy 
loam, but in places it includes layers that are %4 inch to 6 
inches thick and that have darker colors and either finer 
texture or slightly coarser texture. The Ap horizon ranges 
from mildly alkaline to moderately alkaline. 

In Dakota County, Blake soils have a thinner layer of 
silty clay loam and an A horizon that is darker in color 
than that defined in the range for the Blake series, but 
these differences do not alter the usefulness and behavior 
of the soils. 

Blake soils are near Haynie, Waubonsie, Grable, Sarpy, 
Albaton, and Onawa soils and are similar to Blyburg soils. 
They have Ap and C1 horizons that are finer textured than 
those in Haynie or Waubonsie soils. Blake soils are not un- 
derlain by sand, as are the Grable soils. They are not so 
sandy as Sarpy soils. Blake soils are not so fine textured in 
the Ap and Cl horizons as Albaton and Onawa soils. They 
have a finer textured C1 horizon and are not so well 
drained as Blyburg soils. 


Blake silty clay loam, 0 to 2 percent slopes (Ba) —This 
soil formed in silty and loamy alluvium and is on 
Missouri River bottom lands. The areas range from 10 
to 20 acres in size. 

Included with this soil in mapping are small areas 
of Onawa silty clay, 0 to 2 percent slopes, and Haynie 
silt loam, 0 to 2 percent slopes. 

There are few limitations to the use of this soil. 
Runoff is slow, but there are few small, wet areas as- 


sociated with this soil. Flooding is an infrequent haz- 
ard. This is one of the better soils in Dakota County 
for growing crops. 

Nearly all the acreage is cultivated. Corn, alfalfa, 
and soybeans are the principal crops. Both dryland 
and irrigation management are used. Capability units 
I-1 dryland and I-8 irrigated; windbreak suitability 
group 1. 


Blencoe Series 


The Blencoe series consists of: deep, nearly level, 
somewhat poorly drained soils that formed in allu- 
vium. These soils are clayey in the upper 24 inches 
and silty below this depth. They are on Missouri River 
bottom lands. 

In a representative profile, the surface layer is black 
silty clay 15 inches thick. The subsoil, about 9 inches 
thick, is dark grayish-brown, firm, light silty clay. The 
underlying material, extending to a depth of 60 
inches, is grayish-brown silt loam. 

Blencoe soils have very slow permeability in the 
upper 24 inches and moderate permeability below this 
depth. They have a high available water capacity. 
Their organic-matter content is high, and their natu- 
ral fertility is medium. They release moisture slowly 
to plants. 

Blencoe soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Blencoe silty clay, 0 to 2 
percent slopes, in a cultivated field 1,320 feet north 
and 50 feet west of the southeast corner of sec. 7, T. 
28 N., R. 9 E. 


Ap—0 to 10 inches, black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; weak, coarse, blocky struc- 
ture parting to weak, moderate, granular, very 
hard, very firm; neutral; gradual, smooth bound- 


ary. 

A12—10 to 15 inches, black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; weak, medium, granular 
structure; very hard, very firm; neutral; gradual, 
smooth boundary. 

B2—15 to 24 inches, dark grayish-brown (2.5Y 4/2) light 
silty clay, grayish brown (2.5Y 5/2) dry; moder- 
ate, coarse, blocky structure parting to strong, me- 
dium, blocky; very hard, very firm; neutral; ab- 
rupt, smooth boundary. 

IiC1—-24 to 80 inches, grayish-brown (2.5Y 5/2) silt loam, 
light brownish gray (2.5Y 6/2) dry; few, fine, 
faint, strong-brown (7.5YR 5/6) mottles; weak, 
coarse, blocky structure parting to weak, medium 
and fine, platy; slightly hard, friable; many fine 
tubular pores; few soft lime accumulations; 
strong effervescence; moderately alkaline; grad- 
ual, smooth boundary. 

IIC2—80 to 60 inches, grayish-brown (2.5Y 5/2) silt loam, 
light brownish gray (2.5Y 6/2) dry; weak, coarse, 
blocky structure parting to weak, medium and 
fine, granular; soft, friable; violent effervescence; 
moderately alkaline; abrupt, smooth boundary. 


The A horizon ranges from 7 to 20 inches in thickness. 
It is black grading to very dark gray. The B2 horizon 
ranges from dark gray to grayish brown. In some places 
there is a B3 horizon about 6 inches thick that is silty clay 
loam. Depth to carbonates corresponds to the thickness of 
the clayey material. Depth to the IIC1 horizon ranges from 
15 to 30 inches. Strata that are % inch to 6 inches thick 
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and finer textured than silt loam are common in the IIC 
horizon. Clayey layers thicker than 6 inches occur in some 
places in the IIC2 horizon. 

In Dakota County, Blencoe soils have a thinner layer of 
clayey material in the upper part of the profile and are 
shallower to carbonates than defined in the range for the 
series, but these differences do not alter the usefulness and 
behavior of the soils. ‘ 

Blencoe soils are near Forney, Luton, and Blyburg soils. 
The C horizon is not so fine textured as in Luton and For- 
ney soils. Blencoe soils have finer textured A and B hori- 
zons than Blyburg soils, and lime occurs at a greater depth 
than in those soils. 


Blencoe silty clay, 0 to 2 percent slopes: (Bb).—This 
soil is on Missouri River bottom lands. The areas 
range from 20 to 100 acres in size. 

Included with this soil in mapping are a few areas 
where the clayey material is thinner than that de- 
scribed in the representative profile. In some places 
the underlying material is silty clay loam. Also in- 
cluded are a few areas of Luton soils. 

A clayey surface layer, slow surface drainage, and 
ponding of water in some areas are the principal limi- 
tations where this soil is cultivated. Maintaining good 
tilth and preparing a good seedbeed are difficult, and 
timeliness of operations is an-important factor in man- 
aging this soil. Lack of uniform distribution of rain- 
fall during the growing season is a common limitation. 
Runoff is slow. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Capability 
units IIw-1 dryland and IIw-1 irrigated; windbreak 
suitability group 2. 


Blyburg Series 


The Blyburg series consists of deep, nearly level to 
gently sloping, moderately well drained soils that 
formed in silty alluvium. These soils are on Missouri 
River bottom lands. 

In a representative profile, the surface layer is very 
dark brown and very dark grayish-brown silt loam 15 
inches thick. The underlying material is dark gray- 
ish-brown light silt loam. 

Blyburg soils have moderate permeability and a 
high available water capacity. Their organic-matter 
content is moderate, and their natural fertility is me- 
dium. They release moisture readily to plants. 

Blyburg soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Blyburg silt loam, 0 to 2 
percent slopes, in a cultivated field 1,140 feet south 
and 400 feet west of the northeast corner of sec. 2, T. 
28 N., R. 8 E. , 


Ap—0 to 7 inches, very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; weak, me- 
dium and fine, granular structure; slightly hard, 
very friable; neutral; abrupt, smooth boundary. 

A12—7 to 11 inches, very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak, 
medium, subangular blocky structure parting to 
weak, medium and fine, granular; slightly hard, 
very friable; neutral; gradual, smooth boundary. 

A13—11 to 15 inches, very dark grayish-brown (10YR 3/2) 
silt loam, grayish brown (2.5Y 4/2) dry; weak, 


coarse, subangular blocky structure. parting to 
weak, medium and fine, granular; soft, very fria- 
ble; few fine pores; strong effervescence; moder- 
ately alkaline; clear, smooth boundary. 

C1—15 to 21 inches, dark grayish-brown (10YR 4/2) light 
silt loam, grayish brown (2.5Y 5/2) dry; weak, 
coarse, subangular blocky, structure parting to 
weak, medium and fine, subangular blocky; soft, 
very friable; many fine pores; strong efferves- 
cence; moderately alkaline; clear, wavy boundary. 

C2—21 to 60 inches, dark grayish-brown (10YR 4/2) light 
silt loam, grayish brown (2.5Y 5/2) dry; massive; 
soft, very friable; many fine pores; violent effer- 
vescence; moderately alkaline. 


The A horizon ranges from 7 to 15 inches in thickness. 
It is most commonly very dark brown and very dark gray- 
ish brown but ranges to black. Texture is silt loam or silty 
clay loam. Some areas have an overwash deposit of very 
dark gray, firm silty clay that is 7 to 14 inches thick. Thin 
strata of coarser or finer textured material occur below a 
depth of 42 inches in places. The C horizon ranges from 
silt loam to very fine sandy loam. 

Blyburg soils are near Blencoe, Luton, Forney, and 
Blake soils. They are not so fine textured in the upper 24 
inches as Blencoe soils but have similar texture below this 
depth. Blyburg soils are better drained than Luton and 
Forney soils and have a silty rather than clayey texture. 
Blyburg soils have a coarser Cl horizon and are better 
drained than Blake soils. 


Blyburg silt loam, 0 to 2 percent slopes (Bc)—This 
soil is deep and is on bottom lands. The areas are the 
remnants of old meander scars of the Missouri River. 
They range from 20 to 300 acres in size. This soil has 
the profile described as representative for the series. 

Included with this soil in mapping are small areas 
that have a surface layer of silty clay loam and that 
occur in the lowest areas. Also included are slightly 
convex areas where the surface layer is thinner and is 
moderately alkaline at a depth of 7 inches. 

This soil has few limitations and is one of the better 
soils in Dakota County for growing crops. Runoff is 
slow. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Capability 
units I-1 dryland and I-6 irrigated; windbreak suita- 
bility group 1. 

Blyburg silt loam, 2 to 6 percent slopes (BcC).— 
This soil borders drainageways that cross the bottom 
lands. The areas range from 10 to 40 acres in size. In 
some places narrow, nearly level channels are in this 
mapping unit. 

This soil has a profile similar to the one described . 
as representative for the series, but the surface layer 
is 7 inches thick and is mildly alkaline. The underly- 
ing material is very fine sandy loam. 

Included with this soil in mapping are small areas 
of Forney soils, swales, 0 to 2 percent slopes, in chan- 
nels and Blyburg silt loam, 0 to 2 percent slopes, in 
nearly level areas. 

Lack of sufficient moisture is the principal limita- 
tion where this soil is dryfarmed. Soil blowing is a 
hazard in the sandier areas if the surface is not pro- 
tected. Runoff is medium. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Capability 
units IIle-1 dryland and IIIJe~-6 irrigated; windbreak 
suitability group 1. 
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Blyburg silty clay loam, 0 to 2 percent slopes (Bd). 
—This soil is on bottom lands. It is in slightly concave 
areas along and around the perimeter of finer textured 
soils. It is most commonly associated with Blyburg silt 
loam, 0 to 2 percent slopes, which occurs at a higher 
elevation, and with Blencoe soils, which occur at a 
lower elevation. The areas range from 10 to 40 acres 
in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is silty clay loam that averages 12 inches in thickness 
but ranges from 7 to 15 inches in thickness. This soil 
is moderately well drained to somewhat poorly 
drained. Workability is only fair. 

Included with this soil in mapping are small areas 
of Blencoe soils. 

Ponding of water is the principal limitation where 
this soil is cultivated. Runoff is slow. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Capability 
units I-1 dryland and I-8 and irrigated; windbreak 
suitability group 1. 

Blyburg silty clay, overwash, 0 to 2 percent slopes 
(Be).—This soil is on bottom lands, It occurs in areas 
between the Forney soils and Blyburg silt loam, 0 to 2 
percent slopes. The areas range from 20 to 60 acres in 
size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is an overwash deposit of silty clay that ranges from 7 
to 14 inches in thickness. Thin strata of light-colored 
silt loam commonly separate the overwash surface 
layer and the buried former surface layer. This buried 
layer is light silty clay loam. In some places it has a 
few soft lime accumulations. The silty underlying ma- 
terial is at a depth ranging from 30 to 42 inches. 

Flooding is currently not a concern on this soil. 
Water ponding in some of the lower areas and a 
clayey surface layer are the principal limitations 


where this soil is cultivated. Runoff is slow. It is diffi- . 


cult to maintain good tilth on this soil. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Capability 
units IIw-1 dryland and IIw-1 irrigated; windbreak 
suitability group 2. 


Calco Series 


The Calco series consists of deep, nearly level, 
poorly drained soils that formed in silty alluvium. 
These soils are on bottom lands along major streams 
that drain the uplands. Depth to the water table ranges 
from 2 feet in spring to 6 to 8 feet in fall. 

In a representative profile, the surface layer is silty 
clay loam about 40 inches thick, It is black in the 
upper part and very dark gray in the lower part. The 
underlying material is very dark gray silty clay loam. 
The soil is calcareous throughout. 

Calco soils have moderately slow permeability and a 
high available water capacity. Their organic-matter 
content is high or moderate, and their natural fertility 
is high. They release moisture readily to plants. 

Calco soils are suited to cultivated crops under both 
dryland and irrigation management. The more poorly 


drained areas, however, are better suited to grass, 
trees and shrubs, wildlife habitat, and recreation. 

Representative profile of Calco silty clay loam, 0 to 
2 percent slopes, in a cultivated field 2,340 feet south 
and 1,360 feet east of the northwest corner of sec. 36, 
T. 28N., R. 7 E. 


Ap—0 to 6 inches, black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate, medium and 
fine, granular structure; hard, very friable; slight 
effervescence; moderately alkaline; abrupt, smooth 
boundary. 

A12—6 to 16 inches, black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate, coarse 
blocky structure parting to weak, medium and 
fine, subangular blocky; slightly hard, friable; few 
small accumulations of lime; violent effervescence; 
moderately alkaline; gradual, smooth boundary. 

A13-—16 to 28 inches, black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; few, faint, distinct, 
dark-brown (7.5YR 4/4) mottles; moderate, me- 
dium, prismatic structure parting to moderate, 
medium, subangular blocky; hard, firm; many 
small accumulations of lime; many fine pores; vio- 
lent effervescence; moderately alkaline; gradual, 
smooth boundary. 

A14—28 to 40 inches, very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; few, fine, faint, 
dark-brown (7.5YR 4/4) mottles; weak, coarse, 
prismatic structure parting to moderate, medium, 
subangular blocky; hard, firm; few small concre- 
tions of lime; many fine pores; violent efferves- 
cence; moderately alkaline; gradual, smooth bound- 


ary. 

C—40 to 60 inches, very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; weak, coarse, 
blocky structure; hard, firm; violent effervescence; 
moderately alkaline. : 


The A horizon ranges from 80 to 40 inches in thickness. 
It is black to very dark-gray silt loam or silty clay loam. 
In places, there is a layer of overwash material, 12 to 34 
inches thick, that consists of very dark grayish-brown silt 
loam or light silty clay loam. Snail shells are in the Ap ho- 
rizon in some places. Few to common, distinct, gray and 
dark reddish-brown or brown mottles are in the lower part 


of the A horizon. The C horizon is dark-gray or very dark 
gray silt loam or silty clay loam. 

Caleo soils are near Kennebec soils. They are finer tex- 
tured throughout and are more poorly drained than Ken- 
nebec soils. 

Calco silt loam, overwash, 0 to 2 percent slopes 
(Ca)—This soil is deep and is on bottom lands along 
small upland drainageways. It occurs along streams 
that have a low gradient and generally no defined 
channel, These areas range from 10 to 30 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is an overwash deposit of very dark grayish-brown 
stratified silt loam 12 to 34 inches thick. Few to com- 
mon, distinct, gray and dark reddish-brown mottles 
are in some strata. The entire profile is also more 
stratified with varying colors than the representative 
profile. Mottles are present in the overwash material. 
Depth to the water table is commonly 6 to 8 feet in 
fall and slightly higher in spring. Wet. areas where the 
water table is within a depth of 2 feet are shown on 
the detailed soil map by a special spot symbol. 

Slow runoff, a fluctuating water table, and occa- 
sional flooding are the principal limitations. Flooding 
causes some deposition of light-colored silty material 
on the surface. Tilling and planting are commonly de- 
layed by wetness. Flooding and the resulting siltation 
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can cause some damage to crops if the floods occur 
when the crops are small. Suitable drainage outlets 
are also difficult to obtain. Organic-matter content is 
moderate. 

Nearly all the acreage is in pasture or hay. Capabil- 
ity units Ilw—4 dryland and IIw—4 irrigated; wind- 
break suitability group 2. 

Calco silty clay loam, 0 to 2 percent slopes (Cb).— 
This soil is on bottom lands along streams that drain 
the uplands, The areas range from 10 to 40 acres in 
size. Depth to the water table ranges from 2 to 6 feet. 
This soil has the profile described as representative 
for the series. 

Included with this soil in mapping are a few small 
areas that have a surface layer of calcareous silt loam 
2 to 6 inches thick. Also included are small areas of 
Kennebec silt loam, 0 to 2 percent slopes. 

Wetness is the principal hazard, but this soil can be 
drained artificially. Some areas in narrow valleys 
that have deeply entrenched drainageways are natu- 
rally drained. In cultivated areas tilling and planting 
have to be delayed because of the excessive wetness. 
Runoff is slow. Land leveling is needed for gravity ir- 
rigation. Organic-matter content is high. 

About half the acreage is cultivated, and half is in 
pasture. Corn, soybeans, and alfalfa hay are the prin- 
cipal crops. Capability units Ilw—4 dryland and Ilw-3 
irrigated; windbreak suitability group 2. 


Crofton Series 


The Crofton series consists of deep, gently sloping 
to steep, well-drained soils that formed in loess. These 
soils are in the western part of the uplands, and they 
occupy narrow ridgetops and the upper hillsides of 
narrow drainage divides, Their slopes are mainly con- 
vex, 

In a representative profile, the surface layer is very 
dark grayish-brown silt loam 6 inches thick, Many 
lime concretions are on the surface and throughout 
the surface layer (fig. 6). Beneath this is a transi- 
tional layer of dark-brown silt loam about 9 inches 
thick. The underlying material, extending to a depth 
of 60 inches, is dark-brown silt loam. The entire pro- 
file is calcareous. 

Crofton soils have moderate permeability and a 
high available water capacity. Their organic-matter 
content and their natural fertility are low. They re- 
lease moisture readily to plants. 

Crofton soils in gently sloping to strongly sloping 
areas are suited to cultivated crops, but the hazard of 
erosion is severe. The steep and severely eroded soils 
are better suited to native grass and other less inten- 
sive uses than they are to cultivated crops. These soils 
are also suited to grass, trees and shrubs, wildlife hab- 
itat, and recreation. 

Representative profile of Crofton silt loam, 11 to 15 
percent slopes, eroded, in a cultivated field 1,020 feet 
south and 200 feet west of the northeast corner of sec. 
9, T. 27 N., R. 7 E. 

Ap—0 to 6 inches, very dark grayish-brown (10YR 3/2) 


silt loam, dark grayish brown (10YR 4/2) ; 
weak, medium and fine, granular structure; soft, 


Figure 6.—Profile of Crofton silt loam. This loess soil is weakly 
developed and has lime throughout the profile. 


very friable; many medium concretions of lime; 
violent effervescence; moderately alkaline; abrupt, 
smooth boundary. 

AC—6 to 15 inches, dark-brown (10YR 3/3) silt loam, light 
brownish gray (10YR 6/2) dry; weak, coarse, 
subangular blocky structure parting to weak, me- 
dium and fine, granular; soft, very friable; many 
medium concretions of lime; violent effervescence; 
moderately alkaline; clear, smooth boundary. 

C—15 to 60 inches, dark-brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; many, large, light olive- 
brown (2.5Y 5/4) mottles, many, medium, light 
brownish-gray (2.5Y 6/2) mottles, and few, small, 
strong-brown (7.5YR 5/6) mottles; weak, coarse, 
blocky structure; soft, very friable; few medium 
concretions of lime; violent effervescence; moder- 
ately alkaline. 


The A horizon ranges from 6 inches in thickness in culti- 
vated areas to 10 inches in uneroded areas or in areas of 
native grass. It is silt loam that ranges from very dark 
brown to dark grayish brown in cultivated areas and from 
dark gray to very dark brown in uneroded areas. Concre- 
tions of lime range from few to many and from small to 
large. The AC horizon ranges from 5 to 12 inches in thick- 
ness and is dark brown to dark grayish brown. In some of 
the more severely eroded areas, the AC horizon is absent. 
The C horizon ranges from dark brown to pale brown in 
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color. Lime occurs as concretions or is disseminated in the 
soil material; on the surface in most places, lime concre- 
tions are abundant. Some strong-brown and light brown- 
ish-gray mottles are commonly present within a depth of 
15 inches. 

Crofton soils are near Nora, Moody, Monona, and Ida 
soils and are similar to Ida soils. Crofton soils differ from 
Nora, Moody, and Monona soils in that they lack a B hori- 
zon, They have a thinner, lighter colored A horizon than 
Nora soils. Crofton soils are not so fine textured in the 
upper part of the profile as Moody soils, and they have 
lime higher in the profile than those soils. They have lime 
higher in the profile than Monona soils. Crofton soils occur 
in a slightly drier climate than Ida soils. 

Crofton silt loam, 2 to 6 percent slopes, eroded 
(CfC2)—This soil is in the loess uplands. It is mainly 
on convex ridgetops that are drainage divides and are 
100 to 200 feet in width. The areas range from 10 to 
380 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is slightly lighter colored. 

Included with this soil in mapping are small areas 
of Nora soils. 

Because of the slope, texture, and low organic-mat- 
ter content, this very friable soil is susceptible to sheet 
erosion and rill erosion. Erosion is the principal haz- 
ard where the soil is cultivated. Maintaining organic- 
matter content is a concern of management. Runoff is 
medium. 

Nearly all the acreage is cultivated, but a few small 
areas are in pasture. Corn, oats, and alfalfa hay are 
the principal crops. Capability units IIIe-9 dryland 
and IIIe—6 irrigated ; windbreak suitability group 5. 

Crofton silt loam, 6 to 11 percent slopes, eroded 
(Cf02|—This soil is in the loess uplands. It is on 
rounded ridgetops and convex hillsides that are a part 
of drainage divides. The areas are comparatively 
small, ranging from 10 to 30 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is lighter colored. 

Included with this soil in mapping are small areas 
of Moody silty clay loam, 2 to 6 percent slopes, and 
Nora silt loam, 6 to 11 percent slopes. 

Because of the slope, silty texture, and low organic- 
matter content, this very friable soil is susceptible to 
water erosion. Sheet and rill erosion are the principal 
hazards if this soil is cultivated. This soil has good 
workability, but management practices that increase 
the infiltration rate of moisture are needed. Runoff is 
medium. 

Nearly all the acreage is cultivated, and small areas 
are in grass. Corn, soybeans, oats, and alfalfa hay are 
the principal crops. Capability units [Ve-9 dryland 
and [Ve-6 irrigated; windbreak suitability group 5. 

Crofton silt loam, 11 to 15 percent slopes (CfE).— 
This soil is in the loess uplands. It is on sharp ridge- 
tops and convex hillsides of drainage divides. Areas 
range from 20 to 100 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is very dark brown and is 6 inches thick. 

Included with this soi] in mapping are small areas 
that are noncalcareous to a depth of 10 inches. Also 


included are areas of Nora silt loam, 11 to 15 percent 

slopes, in slightly concave areas. Eroded areas are 

cat on the detailed soil map by a special spot sym- 
ol. 

Maintaining a good plant cover is a necessary part 
of good management. Runoff is rapid. 

Nearly all the acreage is in native grasses or de- 
ciduous trees and shrubs. Capability unit IVe-9 dry- 
land; windbreak suitability group 5. 

Crofton silt loam, 11 to 15 percent slopes, eroded 
(CfE2)—This soil is on sharp ridgetops and on the 
convex sides of drainage divides that drain the loess 
uplands. The areas range from 50 to 200 acres in size. 
This soil has the profile described as representative 
for the series. 

Included with this soil in mapping are a few small 
areas of Nora silt loam, 11 to 15 percent slopes, 
eroded, in concave areas. Also included are a few 
areas of steeper Crofton soils commonly along the 
upper areas of small drainageways. 

Water erosion is a hazard on this soil. Small ditches 
and rills form during intense rainstorms,‘ but these 
are generally plowed in as part of regular tillage. Low 
organic-matter content and an inadequate supply of 
moisture are common limitations. Maintaining tilth is 
not a serious concern, but maintaining organic-matter 
content is a concern of management. Runoff is rapid. 

Most of the acreage is cultivated or has been re- 
seeded to grass, and a few areas are in native grass. 
Corn, oats, and alfalfa hay are the principal crops. Ca- 
pability unit IVe-9 dryland; windbreak suitability 
group 5. 

Crofton silt loam, 15 to 30 percent slopes (CfF).— 
This soil is in the loess uplands where it occupies ir- 
regular, very narrow, convex ridgetops. Irregular cat- 
step slopes occur in the steepest areas. Areas range 
from 20 to 200 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is dark grayish brown and is 6 inches thick. The tran- 
sitional layer is 6 to 10 inches thick and pale brown to 
grayish brown in color. The soil is calcareous at the 
surface or within 10 inches of the surface. 

Included with this soil in mapping are small areas 
of Nora silt loam, 15 to 30 percent slopes, in concave 
areas or on east-facing side slopes. Also included are 
areas of gullied land that occur along drainageways in 
some areas. Glacial till and outcrops of shale are indi- 
cated by spot symbols on the detailed soil map. 

Runoff is rapid. 

Most of the acreage is in native grass or woodland. 
It is too steep for successful cultivation. The native 
grasses consist mainly of big bluestem, little bluestem, 
side-oats grama, and switchgrass. Bur oak is the most 
common tree species. A few areas are cultivated. Ca- 
pability unit Vle-9; windbreak suitability group 10. 

Crofton silt loam, 15 to 30 percent slopes, eroded 
(CfF2)—This soil is in the loess uplands and occupies 
eroded, concave, narrow ridgetops. It has irregular 
slopes. Areas range from 20 to 200 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is lighter colored. 
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Included with this soil in mapping are small areas 
that are not eroded. Also included are small areas of 
Nora silt loam, 15 to 30 percent slopes. Outcroppings 
of glacial till and shale are shown by spot symbols on 
the detailed soil map. 

Water erosion is the principal hazard on this soil. In 
places small rills and gullies form, and these are 
plowed in with each successive tillage. Fertility and 
the supply of plant nutrients, particularly nitrogen, 
are low. Runoff is rapid. 

Nearly all the acreage was once cultivated, but be- 
cause the erosion hazard is so severe, some areas are 
now seeded to native grass. A few areas are still culti- 
vated. Capability unit VIe~-9; windbreak suitability 
group 10. 


Forney Series 


The Forney series consists of deep, nearly level to 
depressional, poorly drained soils that formed in allu- 
vium. The alluvium is mainly clayey. These soils are 
stratified and are on bottom lands of the Missouri 
River Valley. 

In a representative profile, the surface layer is silty 
clay about 15 inches thick. It is black in the upper and 
middle parts and very dark grayish-brown in the 
lower part. The subsoil, about 10 inches thick, is very 
dark grayish-brown, firm silty clay. At a depth of 25 
inches is a layer of black silty clay about 12 inches 
thick. This layer is the surface layer of an older soil 
that was buried by river sediment. The subsoil and 
underlying material of this buried soil are dark-gray 
and gray, very firm silty clay and extend to a depth 
of 60 inches. 

Forney soils have very slow permeability and a 
moderate available water capacity. Their organic-mat- 
ter content is moderate, and their natural fertility is 
medium. They release moisture slowly to plants. 

Forney soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Forney silty clay, 0 to 2 
percent slopes, in a cultivated field 2,350 feet east and 
50 feet north of the southwest corner of NW1,, sec. 
16, T. 28N., R.8 E. 


Ap—0 to 6 inches, black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; strong, coarse, angular 
blocky structure parting to strong, medium, 
blocky; compacted because of tillage; very hard, 
firm; neutral; abrupt, smooth boundary. 

A12—6 to 11 inches, black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; very thin strata of silt 
loam at a depth of 8 inches; strong, very fine, 
blocky structure; very hard, firm; very few, small, 
soft accumulations of lime; neutral; abrupt, 
smooth boundary. 

A13—11 to 15 inches, very dark grayish-brown (2.5Y 3/2) 
silty clay, dark gray (10YR 4/1) dry; strong, fine 
granular structure; very hard, firm; slight effer- 
vescence; moderately alkaline; abrupt, smooth 
boundary. 

B2g—15 to 25 inches, very dark grayish-brown (2.5Y 3/2) 
silty clay, dark gray (10YR 4/1) dry; strong, very 
fine, blocky structure; very hard, firm; very small, 
soft accumulations of lime; organic stains coating 


peds; violent effervescence; moderately alkaline; 
gradual, smooth boundary. 

Ailbg—25 to 30 inches, black (2.5Y 2/0) silty clay, dark 
gray (2.5Y 4/0) dry; strong, fine, granular struc- 
ture; very hard, firm; few snail shells; small, soft 
accumulations of lime; slight effervescence; mod- 
erately alkaline; gradual, smooth boundary. 

A12bg—30 to 37 inches, black (2.5Y 2/0) silty clay, dark 
gray (2.5Y 4/0) dry; strong, very fine, blocky 
structure parting to strong, fine, granular; very 
hard, firm; few snail shells; small soft accumula- 
tions of lime; slight effervescence; moderately al- 
kaline; gradual, smooth boundary. 

B2bg—87 to 54 inches, dark-gray (N 4/0) silty clay, gray 
(N 5/0) dry; many, fine, distinct, dark-brown 
(7.5YR 4/4) mottles; strong, very fine, blocky 
structure; very hard, firm; mildly alkaline; grad- 
ual, smooth boundary. 

Cbhg—54 to 60 inches, gray (N 5/0) silty clay, light brown- 
ish gray (N 6/0) dry; many, coarse, distinct 
dark-brown (7.5YR 4/4) mottles; strong, very fine, 
blocky structure; very hard, firm; few, soft, large 
accumulations of lime; many fine concretions of 
lime; strong effervescence; moderately alkaline; 
abrupt, smooth boundary. 


The A horizon ranges from 6 to 15 inches in thickness 
and from black to very dark grayish brown in color. It is 
clay and silty clay, but in places there is an overwash of 
silt loam on the surface. This overwash ranges from neu- 
tral to moderately alkaline. The B2g horizon ranges from 4 
to 18 inches in thickness and is very dark grayish brown 
to dark gray in color. It ranges from silty clay to clay. 
The Ailbg horizon ranges from black to dark gray and is 
5 to 10 inches thick. This horizon is the surface layer of an 
older soil buried by recent clayey sediment. In most places, 
more than one Ab horizon is in a profile 5 feet deep. The 
B2bg horizon ranges from dark gray to grayish brown. 
Generally, it is clay or silty clay, but in places there are 
thin strata of silty clay loam. Depth to lime ranges from 
i, to 30 inches. The Ap horizon is neutral to mildly alka- 
ine. 

In Dakota County the Forney soils are more stratified 
and are shallower to free carbonates than is defined as the 
range for the series, but these differences do not alter the 
usefulness and behavior of the soils. 

Forney soils are near Blyburg, Blencoe, Omadi, and 
Luton soils. They have a finer textured C horizon than 
Blyburg, Blencoe, or Omadi soils. Forney soils are more 
stratified than Luton soils. 


Forney silt loam, overwash, 0 to 2 percent slopes 
(Fn).—This soil is on the Missouri River bottom 
lands. Areas range from 40 to 200 acres in size. The 
soil formed in calcareous, silty sediment that was de- 
posited over the original dark-colored surface layer. It 
occurs in areas that are most susceptible to flooding; 
some of these areas are near large drainage ditches. 

This soil has a profile similar to the one described 
as representative for the series, but it has an over- 
wash of silt loam. This material is very dark brown 
and calcareous and averages about 17 inches in thick- 
ness, but it ranges from 10 to 30 inches. Some stratifi- 
cation is present. This material is calcareous in places. 

Included with this soil in mapping are areas where 
the buried surface layer is silty clay loam. These bur- 
ied soils grade to silty clay with increasing depth. 

Flooding is not currently a hazard, but some pond- 
ing occurs in low places. The surface layer generally 
has good tilth and is easy to work. Runoff is slow or 
very slow. , 

Most of the acreage is cultivated. Both dryland and 
irrigation management are used. Capability units 
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IIlw-2 dryland and IIw-2 irrigated; windbreak suita- 
bility group 2. 

Forney silty clay, 0 to 2 percent slopes (Fo).—This 
soil is deep and is on Missouri River bottom lands. It 
occurs in swales and other low areas. The areas range 
from 40 to 600 acres in size. This soil has the profile 
described as representative for the series. 

Included with this soil in mapping are a few areas 
where the soils are not so clayey between depths of 17 
and 36 inches. Also included are areas where the soil 
is silty below a depth of 36 inches. These included soils 
have slightly better natural drainage than this Forney 
soil. Other soils are included that have a light-colored 
silty layer, less than 6 inches thick, that overlies the 
uppermost buried dark-colored soil. 

Excessive wetness and clayey texture are the prin- 
cipal limitations where this soil is cultivated. Water 
from higher adjoining areas commonly ponds on the 
surface. Suitable outlets for draining this soil satisfac- 
torily are lacking. Field operations are delayed in 
some years because of excessive wetness. The surface 
layer puddles easily if this soil is not cultivated at the 
proper moisture content. Runoff is very slow. 

Nearly all the acreage is, cultivated, and a small 
part is irrigated. Corn, soybeans, and alfalfa hay are 
the principal crops. Capability units IIIw-1 dryland 
and IIIw-1 irrigated; windbreak suitability group 2. 

Forney soils, swales, 0 to 2 percent slopes Go 
This soil is deep and is in large channel areas that 
cross the Missouri River bottom lands. These channels 
are shallow and occur about midway between the river 
and the bluffs. The width of the channels is 200 to 500 
feet. In places, the channels divide into several smaller 
channels or widen into a large flood plain. In a few 
places, a secondary channel occurs within another 
channel. A water table is at a depth of 4 to 6 feet. 

These soils have a profile similar to the one de- 
scribed as representative for the series, but it is more 
variable. Most commonly the soil is dark grayish- 
brown silty clay that is underlain in places by fine 
sand below a depth of 40 inches. This Forney soil has 
a considerably mottled subsoil. 

Included with this soil in mapping are soils that 
have 24 inches of silty clay loam underlain by silt and 
sand, These included soils occur in the narrow chan- 
nels and in the primary channel where a secondary 
channel is present, Blyburg silt loam, 2 to 6 percent 
slopes, occurs on the sides of drains in some areas. 

Because they receive water from adjacent areas and 
have very slow permeability and because water runs 
off very slowly, these are poorly drained soils. Their 
poor internal drainage and their clayey surface layer 
are important limitations. 

These soils are cultivated in most places. They are 
used mainly for corn, soybeans, and alfalfa hay. Capa- 
bility units IJ]Iw-1 dryland and IIIw-1 irrigated; 
windbreak suitability group 6. 


Grable Series 


The Grable series consists of deep, nearly level or 
slightly undulating, well-drained soils that have fine 
sand at a depth of about 2 feet. These soils formed in 


alluvium. They are on bottom lands of the Missouri 
River Valley. 

In a representative profile, the surface layer is very 
dark grayish-brown very fine sandy loam 9 inches 
thick. The underlying material is grayish-brown very 
fine sandy loam in the upper part and dark grayish- 
brown fine sand in the lower part. 

Grable soils have moderate permeability to a depth 
of 24 inches and rapid permeability below that depth. 
Their available water capacity is moderate. Their or- 
ganic-matter content is moderately low, and their nat- 
ural fertility is low. They release moisture readily to 
plants. 

Grable soils are suited to cultivated crops under 
both dryland and irrigation management. Crops show 
the effect of short droughty periods. They are also 
suited to grass, trees and shrubs, wildlife habitat, and 
recreation. 

Representative profile of Grable very fine sandy 
loam, 0 to 2 percent slopes, in a cultivated field 2,590 
feet west and 1,000 feet north of the southeast corner 
of sec. 8, T. 27 N., R. 9 E. 


Ap—0 to 7 inches, very dark grayish brown (10YR 3/2) 
very fine sandy loam, grayish brown (10YR 5/2) 
dry; weak, fine, subangular blocky structure part- 
ing to weak, medium and fine, granular; slightly 
hard, very friable; mildly alkaline; abrupt, smoot: 
boundary. 

A12—7 to 9 inches, very dark grayish brown (10YR 3/2) 
very fine sandy loam, grayish brown (10YR 5/2) 
dry; weak, fine, subangular blocky structure part- 
ing to weak, medium and fine, granular; slight] 
hard, very friable; few very fine pores; mildly al- 
kaline; clear, smooth boundary. 

C1—9 to 24 inches, grayish-brown (2.5Y 5/2) very fine 
sandy loam, light gray (2.5Y 7/2) dry; weak, 
coarse, blocky structure parting to weak, fine and 
medium, platy; soft, very friable; few fine pores; 
1-inch strata of coarser material at depths of 10 
inches and 23 inches and a thin lens of fine sand; 
strong effervescence; moderately alkaline; abrupt, 
smooth boundary. 

IIC2—24 to 60 inches, dark grayish-brown (2.5Y 4/2) fine 
sand, light brownish gray (2.5Y 6/2) dry; single 
grained; loose; strong effervescence; moderately 
alkaline. 


The Ap horizon is light silt loam or very fine sandy loam 
that ranges from 6 to 10 inches in thickness. It is gener- 
ally mildly alkaline and calcareous but ranges to neutral 
and is noncalcareous in some places. The C1 horizon is 
mainly very fine sandy loam but in places is silt loam or 
fine sandy loam. Depth to the IIC2 horizon is 18 to 30 
inches. The IIC2 horizon is loose loamy fine sand or fine 
sand. Very thin strata of loamy or clayey material occur in 
places within the IIC2 horizon. 

Grable soils are near Blake, Haynie, Onawa, Percival, 
and Sarpy soils. Their IIC horizon is coarser textured than 
that of Blake or Haynie soils. Grable soils are not so fine 
textured in the.A horizon and upper part of the C horizon 
as Onawa and Percival soils. They are finer textured in the 
upper part of the C horizon than Sarpy soils. 


Grable very fine sandy loam, 0 to 2 percent slopes 
(Sb).—This soil is deep and is underlain by sandy mate- 
rial. It is on bottom lands in areas that have received 
recent deposits of alluvium. The soil is nearly level or 
only slightly undulating and is in narrow, convex 
areas closely associated with nearby sandy and clayey 
soils. The areas range from 10 to 50 acres in size. 

Included with this soil in mapping are a few areas 
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of Haynie, Onawa, and Percival soils and areas of 
Sarpy loamy fine sand, 0 to 6 percent slopes. 

The. moderate available water capacity and the fine 
sand in the underlying material result in a lack of suf- 
ficient moisture for crops late in the growing season. 
This is the main limitation where this soil is not irri- 
gated. Soil blowing is a hazard where the surface is 
not protected. Farming operations are commonly gov- 
erned by the limitations of the associated soils. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. A few areas 
near the Missouri River have not been cleared of 
trees. Capability units IIs—5 dryland and IIs-6 irri- 
gated; windbreak suitability group 1. 


Gullied Land 


Gullied land occurs in narrow drainageways of up- 
lands and bottom lands. It ranges from gently sloping 
to very steep. The drainageways have been severely 
eroded by moving water, and most of the larger areas 
also have active but smaller side gullies. In most areas 
in Dakota County, Gullied land is as least partly stabi- 
lized by mixed grass, trees, and shrubs, but in some 
areas the banks are nearly vertical walls. 

This land type formed in material from various 
sources, among which are loess, colluvium, and allu- 
vium, The soil material is deep, well drained, and 
mainly medium textured. It ranges from very pale 
brown to very dark grayish brown. 

Permeability is moderate, and available water ca- 
pacity is high. The natural fertility and organic-mat- 
ter content range from low to high but are higher in 
areas of foot slopes and bottom lands than in other 
areas. In most areas the soil material is noncalcareous. 

Gullied land is commonly too steep for the growth 
of cultivated crops. It is well suited to wildlife habitat 
and furnishes excellent cover and protection. A few 
areas are grazed. 

In Dakota County, Gullied land is not mapped sepa- 
rately but occurs in complexes with Ida soils and with 
Napier soils. 

Gullied land-Ida complex, 30 to 60 percent slopes 
(GuG)—This mapping unit occurs in areas of the loess 
uplands where drainageways are gullied. The Ida soil 
is at the higher elevations, and Gullied land is at the 
lower elevations where erosion is more severe. Gullied 
land and the Ida soil each make up about 50 percent 
of the mapping unit. Some areas serve as drainage- 
ways for runoff from adjoining soils on uplands. Most 
areas are stabilized, generally by grass and trees on 
the higher part and by trees and shrubs on the lower 
part. The gullies have nearly vertical banks that con- 
sist mainly of loess material, but glacial till is ex- 
posed in some places. The gullies range from 10 to 30 
feet in depth and are as wide as 100 feet in places. 

The Ida soil has a profile similar to the one de- 
scribed for the Ida series, but the surface layer is 
thicker and lime is at a greater depth where this soil 
occurs on the lower part of a slope. 

Water erosion is a serious hazard in areas of this 
mapping unit. Small overfalls along wide drains are 
common. Control of erosion is difficult. 


Nearly all the acreage is in permanent vegetation 
and is used mainly as wildlife habitat. A few areas 
are grazed. The soils are not suited to cultivated crops. 
They are too steep, and the hazard of erosion is too se- 
vere. Capability unit VIle~7 dryland; windbreak suit- 
ability group 10. 


Haynie Series 


The Haynie series consists of deep, nearly level, 
moderately well drained soils that formed in alluvium. 
These soils are on bottom lands of the Missouri River 
Valley. 

In a representative profile, the surface layer is very 
dark grayish-brown silt loam 7 inches thick. The tran- 
sitional layer is stratified, dark grayish-brown silt 
loam that extends to a depth of 25 inches. Beneath 
this layer, to a depth of 60 inches, is dark grayish- 
brown very fine sandy loam. The soil is calcareous 
throughout. 

Haynie soils have moderate permeability and a high 
available water capacity. Their organic-matter content 
is moderately low, and their natural fertility is low. 
They release moisture readily to plants. 

Haynie soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. These are among the better soils for 
cultivated crops in the Missouri River Valley. 

Representative profile of Haynie silt loam, 0 to 2 
percent slopes, in a cultivated field 2,400 feet west and 
eS oe of the southeast corner of sec. 1, T. 88 


Ap—0 to 7 inches, very dark grayish-brown (10YR 38/2) 
silt loam, grayish brown (2.5Y 5/2) dry; weak, 
very fine, granular structure; soft, very friable; 
strong effervescence; moderately alkaline; abrupt, 
smooth boundary. 

AC—7 to 25 inches, dark grayish-brown (10YR 4/2) silt 
loam, grayish brown (2.5Y 5/2) dry; many, dis- 
tinct, dark yellowish-brown (10YR 4/4) mottles 
and few, faint gray (5Y 5/1) mottles; coarse, sub- 
angular blocky structure; soft, very friable; 1- 
inch strata of loamy fine sand at a depth of 24 
inches and a thin lens of silty clay immediately 
below; violent effervescence; moderately alkaline; 
gradual, smooth boundary. 

C—25 to 60 inches, dark grayish-brown (10YR 4/2) very 
fine sandy loam, grayish brown (2.5Y 5/2) dry; 
weak, very fine, platy structure; soft, very fria- 
ble; violent effervescence; moderately alkaline. 


The Ap horizon ranges from 6 to 10 inches in thickness. 
It ranges from very dark grayish brown to dark grayish 
brown and from silt loam to very fine sandy loam. The AC 
horizon ranges from silt loam to very fine sandy loam and 
from dark grayish brown to grayish brown. The C horizon 
ranges from silt loam to very fine sandy loam. It contains 
thin strata of sand, loam, silty clay loam, or clay in many 
places. These individual strata are generally less than 1 
inch in thickness. This horizon has few to common, strong- 
brown, yellowish-brown, reddish-brown, or gray mottles in 
some places. Haynie soils are commonly mildly alkaline or 
moderately alkaline throughout, but their Ap _ horizon 
ranges from neutral to moderately alkaline. 

Haynie soils are near Albaton, Blake, Grable, Onawa, 
Percival, and Sarpy soils. They are coarser textured than 
Albaton, Onawa, or Percival soils. They lack an underlying 
layer of fine sand, which the Grable and Sarpy soils have. 
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Haynie silt loam, 0 to 2 percent slopes (He)—This 
soil is deep and is on bottom lands. Most areas are 
long and narrow, and they parallel former stream 
channels. The areas range from 10 to 40 acres in size. 

Included with this soil in mapping are slightly con- 
vex higher areas that have a surface layer of very fine 
sandy loam to loamy very fine sand. Also included are 
small areas of Onawa and Grable soils. Other included 
areas are in swales where the surface layer is silty 
clay loam and the soil is wetter than this Haynie soil. 

Soil blowing is a hazard in areas where a coarser 
textured surface layer is dominant. Some land leveling 
is needed for gravity irrigation. Runoff is slow. In 
places, large areas have a network of poorly drained 
soils in swales; consequently, field operations have to 
be delayed slightly. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops, but vegetable 
crops are also grown. Some areas are irrigated and re- 
spond well to the additional moisture. Small stands of 
trees grow in some areas close to the Missouri River. 
Capability units I-1 dryland and I-6 irrigated; wind- 
break suitability group 1. 


Ida Series 


The Ida series consists of deep, strongly sloping to 
very steep, well-drained soils that formed in loess. 
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These soils are in the eastern part of the uplands, 
mainly in the bluff area. 

In a representative profile, the surface layer is 
dark-brown silt loam 6 inches thick, Beneath this is a 
transitional layer, 6 inches thick, of dark-brown, cal- 
careous silt loam, The underlying material, extending 
to a depth of 60 inches, is brown, calcareous silt loam. 
Lime concretions are on the surface and throughout 
the profile, but they decrease in number with increas- 
ing depth. 

Ida soils have moderate permeability and high avail- 
able water capacity. Their organic-matter content and 
their natural fertility are low. 

Ida soils are suited to cultivated crops under dry- 
land management if slopes are not more than 17 per- 
cent. The hazard of erosion is very severe. The steep- 
est soils are used mainly for pasture, but a few large 
areas are in native woodland (fig. 7). These soils are 
also suited to wildlife habitat and recreation. 

Representative profile of Ida silt loam, 11 to 17 per- 
cent slopes, eroded, in a cultivated field 1,320 feet 
north and 650 feet west of the southeast corner of sec. 
29, T, 27 N., R.9 B. 


Ap—0 to 6 inches, dark-brown (10YR 3/3) silt loam, pale 
brown (10YR 6/3) dry; weak, medium and fine, 
granular structure; soft, very friable; few small 
lime concretions; violent effervescence; moderately 
alkaline; abrupt, smooth boundary. 


Figure 7.—Native trees and shrubs on steep Ida soils. 
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AC—6 to 12 inches, dark-brown (10YR 4/8) silt loam, pale 
brown (10YR 6/8) dry; weak, coarse, subangular 
blocky structure; soft, very friable; few small 
lime concretions; violent effervescence; moderately 
alkaline; abrupt, smooth boundary. 

C—12 to 60 inches, brown (10YR 5/8) silt loam, very pale 
brown (10YR 7/3) dry; common, medium, faint, 
strong-brown (7.5YR 5/6) mottles and common, 
fine, faint, light brownish-gray (2.5Y 6/2) mottles; 
massive; soft, very friable; few lime concretions; 
violent effervescence; moderately alkaline. 


The A horizon ranges from very dark grayish brown to 
dark brown in color and from 4 to 10 inches in thickness, 
depending mainly on the degree of erosion. The A horizon 
is noncalecareous in places and ranges from mildly alkaline 
to moderately alkaline. Lime concretions range from few to 
many on the surface. The AC horizon ranges from dark 
brown to brown. The C horizon ranges from dark brown to 
yellowish brown. It contains few to common strong-brown 
and brownish-gray mottles. It has few to many small lime 
concretions. 

Ida soils are near Monona soils and have a profile simi- 
lar to Crofton soils. They have lime higher in the profile 
than Monona soils, but they lack a distinct brownish B ho- 
rizon, which Monona soils have. Ida soils occur in a more 
moist climate than Crofton soils. 

Ida silt loam, 11 to 17 percent slopes, eroded (Id- 
E2)—This soil is in the loess uplands. It is on sharp 
ridgetops and convex sides of drainage divides. Areas 
range from 10 to 60 acres in size. This soil has the 
profile described as representative for the series. 

Included with this soil in mapping are a few small 
areas of Monona silt loam, 11 to 17 percent slopes. 
Also included are a few uneroded areas. Outcrops of 
glacial till and shale are shown by special spot sym- 
bols on the detailed soil map. 

Runoff is rapid, and water erosion is the principal 
hazard on this soil. Small gullies and rills form during 
intense rainstorms, but these are generally plowed in 
as part of regular tillage. Low organic-matter content 
and an inadequate supply of moisture can be limita- 
tions. 

Most of the acreage is cultivated, and some areas 
have been returned to grass. Corn, oats, and alfalfa 
hay are the principal crops. Because of slope and the 
severe hazard of erosion, the soil is better suited to 
grass or hay than to cultivated crops. Capability unit 
IVe-9 dryland; windbreak suitability group 5. 

Ida silt loam, 17 to 30 percent slopes (IdF)—This 
soil is in the loess uplands on sharp ridgetops and on 
hillsides. It has irregular, convex slopes. In places the 
steeper slopes have catsteps. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is dark grayish brown and ranges from 5 to 8 inches 
in thickness. In many areas the soil is calcareous at or 
within a few inches of the surface. 

Included with this soil in mapping are a few small 
areas of Monona silt loam, 17 to 30 percent slopes. 
Also included are some eroded areas. Outcrops of gla- 
cial till and shale commonly occur at the lower eleva- 
tions in areas of this soil and are shown by special 
spot symbols on the detailed soil map. 

Runoff is rapid, and water erosion is the principal 
hazard. In most areas, the plant cover needs to be im- 
proved. 

Most of the acreage is in grass, and some areas 


have native trees. Capability unit VIe-9; windbreak 
suitability group 10. 

Ida silt loam, 17 to 30 percent slopes, eroded (Id- 
F2).—This soil is in the loess uplands on sharp, irreg- 
ular, narrow ridgetops and steep, convex hillsides. In 
places the steeper slopes have catsteps. Areas range 
from 10 to 60 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is slightly thinner. 

Included with this soil in mapping are a few small 
areas of Monona silt loam, 17 to 80 percent slopes. 
Also included are the heads of a few stabilized gullies 
and some uneroded areas. Outcrops of glacial till and 
shale occur at the lower elevations in areas of this soil 
and are shown by special spot symbols on the detailed 
soil map. 

Runoff is rapid, and water erosion and steepness are 
the principal hazards. Fertility in the eroded areas is 
ow. 

Nearly all the acreage is cultivated, but some areas 
have been returned to grass. Capability unit VIe-9; 
windbreak suitability group 10. 

Ida soils, 30 to 60 percent slopes (leG)—-These 
soils are in the loess uplands on the drainage divides, 
which consist of irregular ridgetops and _ hillsides. 
They are in the steepest part of the county and make 
up the bluffs that border the Missouri River Valley. 
Areas range from 20 to 200 acres in size. 

These soils have a profile similar to the one de- 
scribed as representative for the series, but the sur- 
face layer is very dark grayish brown and is neutral. 
They are noncalcareous in eroded areas and in wooded 
areas, Most of the surface in wooded areas is covered 
with a thin litter of leaves and twigs. 

Included with these soils in mapping are small areas 
of Monona soils. Also included are stabilized gullied 
areas that occur in the deeply dissected drainageways. 
Outcrops of glacial till and shale are shown by a spe- 
cial spot symbol on the detailed soil map. 

Water erosion is the principal hazard where the 
plant cover is removed, and it severely limits the use 
of this soil. Runoff is rapid. 

Nearly all the acreage is in native woodland, but the 
tree stands are of poor quality. A few areas are in na- 
tive grass. Capability unit VIJe—-9; windbreak suitabil- 
ity group 10. 


Judson Series 


The Judson series consists of deep, nearly level to 
gently sloping, well-drained soils. These soils formed 
in silty colluvium and alluvium that derived from soil 
materials of the adjacent uplands. They are on foot 
slopes, alluvial fans, and in narrow valleys along up- 
land drainageways. 

In a representative profile, the surface layer is silty 
clay loam about 30 inches thick. It is black in the 
upper part and very dark brown in the middle and 
lower parts. The subsoil is dark-brown, friable silty 
clay loam that extends to a depth of 60 inches. 

Judson soils have moderate permeability and high 
available water capacity. Their organic-matter content 
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and their natural fertility are high. These soils release 
moisture readily to plants. They are easy to till and 
receive additional moisture and plant nutrients from 
higher areas. 

Judson soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Judson silty clay loam, 0 to 
2 percent slopes, in a cultivated field 600 feet south 
and 150 feet west of the northeast corner of SW41,4, 
sec. 18, T. 28 N., R. 7 E. 


Ap—0 to 6 inches, black (10YR 2/1) light silty clay loam, 
very dark grayish brown (10YR 3/2) dry; moder- 
ate, medium and fine, granular structure; slightly 
hard, friable; slightly acid; abrupt, smooth bound- 


ary. 
A12—6 to 15 inches, very dark brown (10YR 2/2) silty 
: clay loam, dark grayish brown (10YR 4/2) dry; 
moderate, medium, subangular blocky structure 
parting to moderate, medium and fine, granular; 
slightly hard, friable; slightly acid; abrupt, 

smooth boundary. 

A13—15 to 30 inches, very dark brown (10YR 2/2) silty 
clay loam, dark grayish brown (10YR 4/2) dry, 
very dark grayish brown (10YR 3/2) crushed; 
moderate, medium, subangular blocky structure 
parting to moderate, medium and fine, granular; 
slightly hard, friable; many tubular pores; slightly 
acid; gradual, smooth boundary. : 

B1—30 to 40 inches, dark-brown (10YR 4/3) silty clay loam, 
pale brown (10YR 6/8) dry; moderate, fine, pris- 
matic structure parting to moderate, medium and 
fine, subangular blocky; slightly hard, friable; 
few thin films on vertical faces of peds; many 
tubular pores; neutral; gradual, smooth boundary. 

B2—40 to 60 inches, dark-brown (10YR 4/3) light silty 
clay loam, brown (10YR 5/8) dry; moderate, me- 
dium, subangular blocky structure; slightly hard, 
friable; many tubular pores; mildly alkaline. 

The A horizon ranges from 24 to 36 inches in thickness. 
The Ap horizon ranges from black to very dark brown 
light silty clay loam or silty clay loam. In places as much 
as 12 inches of very dark grayish-brown silt loam over- 
wash is on the surface. Reaction is slightly acid to neutral. 
The B1 and B2 horizons range from dark-brown to brown 
light silty clay loam to silty clay loam. Depth to the B ho- 
rizon varies with the thinness of overwash, 

Judson soils are near Kennebec and Napier soils of the 
valleys and Moody, Monona, and Nora soils of the uplands. 
Judson soils have a dark-brown B horizon that is lacking 
in Kennebec soils, and they are also somewhat finer tex- 
tured below a depth of about 40 inches. Judson soils are 
finer textured to a depth of 40 inches than Napier soils but 
have similar color. Judson soils have a thicker A horizon 
than Moody, Monona, or Nora soils, 


Judson silty clay loam, 0 to 2 percent slopes (Ju). 
—In most areas, this soil is on foot slopes at the edges 
of valleys, between the bottom lands and uplands. The 
areas range from 30 to 200 acres in size. This soil has 
the profile described as representative for the series. 

Included with this soil in mapping are a few areas 
where the surface layer is silt loam because overwash 
has been deposited. Also included are areas that have 
a thinner surface layer and a lighter colored subsoil. 

This soil has few limitations, but some land leveling 
is needed for gravity irrigation. This is one of the bet- 
ter soils for cultivated crops in Dakota County. It is 
highly fertile and is easy to work. Runoff is slow. 

Most of the acreage is cultivated. Both dryland and 
irrigation management are used. Capability units I-1 


dryland and I-3 
group 1. 

Judson silty clay loam, 2 to 6 percent slopes (JuC). 
—This soil is deep. It is in the uplands on colluvial 
foot slopes along narrow drainageways. Areas range 
from 30 to 200 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is very dark grayish-brown to dark-brown overwash 
10 inches thick. This layer is calcareous silt loam in 
some areas. 

Included with this soil in mapping are small areas 
of Kennebec silt loam, overwash, 0 to 2 percent slopes. 

Runoff is medium, and rill and gully erosion and sil- 
tation are hazards on this soil. During hard rains, 
runoff flows across these areas to drainageways. 
Ditches and gullies can form in natural drainageways. 
This soil is generally managed separately from other 
soils. It is one of the better soils in Dakota County for 
crops. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Capability 
units IIe-1 dryland and II]e-3 irrigated; windbreak 
suitability group 4. 


irrigated; windbreak suitability 


Kennebec Series 


The Kennebec series consists of deep, nearly level, 
moderately well drained soils that formed in silty allu- 
vium deposited by streams or washed from nearby 
hillsides. These soils are on bottom lands of upland 
drainageways that have entrenched channels, The 
channels provide natural drainageways for the areas. 

In a representative profile, the surface layer is very 
dark brown silt loam 380 inches thick. Beneath this is a 
transitional layer of very dark gray silt loam 12 
inches thick. The underlying material, extending to a 
depth of 60 inches, is very dark gray silt loam. 

Kennebec soils have moderate permeability and a 
high available water capacity. Their organic-matter 
content is moderate or high, and their natural fertility 
is high. They release moisture readily to plants. They 
are subject to flooding in some areas. 

Kennebec soils are well suited to cultivated crops 
under both dryland and irrigation management. They 
are among the more easily tilled soils in Dakota 
County. They are also suited to grass, trees and 
shrubs, wildlife habitat, and recreation. 

Representative profile of Kennebec silt loam, 0 to 2 
percent slopes, in a cultivated field 1,000 feet south 
and 600 feet east of the northwest corner of sec. 35, T. 
29N., R. 7 E. 


Ap—0 to 5 inches, very dark brown (10YR 2/2) silt loam, 
very dark grayish brown (10YR 3/2) dry; weak, 
medium and fine, granular structure; soft, very 
friable; mildly alkaline; abrupt, smooth boundary. 

A12—5 to 15 inches, very dark brown (10YR 2/2) silt 
loam, very dark grayish brown (10YR 3/2) dry; 
weak, medium and fine, granular structure; soft, 
very friable; mildly alkaline; gradual, smooth 
boundary. 

A13—15 to 30 inches, very dark brown (10YR 2/2) silt 
loam, very dark grayish brown (10YR 3/2) dry; 
weak, medium, subangular blocky structure; soft, 
very friable; mildly alkaline; gradual, smooth 
boundary. 
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AC—30 to 42 inches, very dark gray (10YR 3/1) silt loam, 
dark grayish brown (10YR 4/2) dry; weak, me- 
dium and fine, granular structure; soft, very fria- 
ble; mildly alkaline; gradual, smooth boundary. 

C—42 to 60 inches, very dark gray (10YR 3/1) silt loam, 
dark grayish brown (10YR 4/2) dry; weak, me- 
dium and fine, granular structure; soft, very fria- 
ble; mildly alkaline. 

The A horizon ranges from 28 to 40 inches in thickness. 
It ranges from silt loam to light silty clay loam in texture 
and from very dark brown to very dark grayish brown in 
color, The boundary between the A and C horizon is some- 
what arbitrary and in most places is indistinct. The C ho- 
rizon ranges from very dark brown to very dark gray in 
color. The AC and C horizons range from silt loam to light 
silty clay loam. 

Kennebec soils are near Calco, Judson, and Napier soils. 
They are not so fine textured as Calco soils and are deeper 
to lime and are better drained. They are not so well drained 
as Judson and Napier soils, and they lack a B horizon, which 
those soils have. 


Kennebee silt loam, 0 to 2 percent slopes (Ke).— 
This soil is deep and is on bottom lands along major 
streams and drainageways throughout the uplands. 
Areas range from 10 to 80 acres in size. This soil has 
the profile described as representative for the series. 

Included with this soil in mapping are a few small 
areas of Kennebec silt loam, overwash, 0 to 2 percent 
slopes, and areas of Judson and Napier soils. Also in- 
cluded in mapping are small areas that are somewhat 
poorly drained. 

Runoff is slow, and flooding occurs infrequently on 
this soil. Some runoff from adjoining drainageways 
drains onto this soil. Generally, this soil does not have 
serious limitations, and it is one of the better soils for 
cultivated crops in Dakota County. Some land leveling 
is needed for gravity irrigation and protection from 
possible flooding. Organic-matter content is high. 

Most of the acreage is cultivated. Both dryland and 
irrigation management are used. Some small areas are 
in pasture. Capability units I-1 dryland and I-6 irri- 
gated; windbreak suitability group 1. 

Kennebec silt loam, overwash, 0 to 2 percent slopes 
(Ko})—This soil is deep. It is on bottom lands along 
major streams and drainageways throughout the up- 
lands. It is occasionally flooded. Areas range from 40 
to 160 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is thinly stratified with light- and dark-colored silt 
loam. This layer is an overwash deposit that ranges 
from 12 to 24 inches in thickness. It is generally non- 
calcareous, but in many places it is weakly calcareous. 

Included with this soil in mapping are small areas 
of Kennebec silt loam, 0 to 2 percent slopes, and Calco 
silt loam, overwash, 0 to 2 percent slopes. Also in- 
cluded are a few areas that are higher in elevation 
and are not flooded. 

Runoff is slow, and occasional flooding is the princi- 
pal hazard. Where protected from flooding, this is one 
of the better soils for cultivated crops in Dakota 
County, Channel straightening and some land clearing 
are generally needed in order to successfully cultivate 
all areas of this soil. Organic-matter content is moder- 
ate. 

Nearly all the acreage is cultivated and used mainly 
for corn, soybeans, and alfalfa. Smaller areas are in 


grass. These areas are generally dissected by meander- 
ing drainageways, and a few areas have isolated trees. 
Capability units IIw-3 dryland and IIw-6 irrigated; 
windbreak suitability group 1. 


Luton Series 


The Luton series consists of deep, nearly level, 
poorly drained soils that formed in clayey alluvium. 
These soils are on bottom lands of the Missouri River 
Valley. 

In a representative profile, the surface layer is black 
silty clay 18 inches thick. The subsoil is firm silty clay 
about 28 inches thick. It is very dark gray in the 
upper part and dark grayish brown in the middle 
part. The lower part has mixed dark grayish-brown. 
and dark-gray colors and medium, distinct, yellowish- 
brown mottles. The underlying material, to a depth of 
60 inches, is dark grayish-brown and dark-gray mot- 
tled silty clay. Lime occurs in seams or as concretions 
below a depth of 17 inches. 

Luton soils have very slow permeability and moder- 
ate available water capacity. Their organic-matter 
content is moderate, and their natural fertility is me- 
dium. They release moisture slowly to plants. 

Luton soils are suited to cultivated crops under both 
dryland and irrigation management. They are also 
suited to grass, trees and shrubs, wildlife habitat, and 
recreation. 

Representative profile of Luton silty clay, thin sur- 
face, 0 to 2 percent slopes, in a cultivated field 1,220 
feet east and 200 feet north of the southwest corner of 
sec. 6, T. 27 N., R. 9 E. 


Ap—0 to 7 inches, black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; strong, very fine, granular struc- 
ture; very hard, firm; neutral; abrupt, smooth 
boundary. 

A12—7 to 18 inches, black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; strong, very fine, blocky 
structure; very hard, firm; shiny films on vertical 
faces of peds; neutral; gradual, smooth boundary. 

B21g—13 to 17 inches, very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; strong, fine, 
blocky structure; very hard, firm; few, thin, dis- 
continuous films on faces of peds; few snail 
shells; neutral; wavy, smooth boundary. 

B22g—17 to 35 inches, mixed dark grayish-brown (2.5Y 
4/2) and dark-gray (N 4/0) silty clay, grayish 
brown (2.5Y 5/2) and gray (N 5/0) dry; strong, 
medium, blocky structure; very hard, firm; few 
slickensides; accumulations of soft lime in seams; 
violent effervescence; moderately alkaline; grad- 
ual, smooth boundary. 

B3g—385 to 41 inches, mixed dark grayish-brown (2.5Y 4/2) 
and dark-gray (N 4/0) silty clay, grayish brown 
(2.5Y 5/2) and gray (N 6/0) dry; few, medium, 
distinct, yellowish-brown (10YR 5/6) mottles; 
moderate, medium, blocky structure; very hard, 
firm; accumulations of soft lime in seams; violent 
effervescence; moderately alkaline; gradual, 
smooth boundary. 

Cg—~41 to 60 inches, dark grayish-brown (2.5Y 4/2) and 
dark-gray (2.5Y 4/1) silty clay, grayish brown 
(2.5Y 5/2) and gray (N 5/0) dry; common, fine, 
faint, yellowish-brown (10YR 5/6) mottles; strong, 
coarse, blocky structure; very hard, firm; films on 
faces of peds; few small lime concretions; violent 
effervescence; moderately alkaline. 


The A horizon ranges from 12 to 16 inches in thickness. 
It is silty clay or clay in texture and ranges from black to 
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very dark gray in color. The Ap and Ai horizons are gen- 
erally neutral in reaction, but in places they are slightly 
acid. The B horizon is silty clay or clay. The B21g horizon 
is generally neutral but ranges to mildly alkaline. Soft 
lime concretions and fossil snail shells are commonly pres- 
ent in the B horizon. The B horizon is calcareous, but in 
many places the matrix is noncalcareous, The C horizon is 
olive-gray to dark-gray silty clay or clay. Lime concretions 
are present in places. The intensity of mottling in the C 
horizon ranges from faint to prominent. 

In Dakota County the Luton soils have a thinner A 
horizon and contain free carbonates nearer the surface 
than is defined as within the range for the series, but these 
differences do not alter their usefulness and behavior. 

Luton soils are near Blyburg, Blencoe, and Forney soils. 
They are finer textured throughout than Blyburg soils. 
Luton soils lack the coarser textures within a depth of 15 
to 30 inches, whereas the Blencoe soils do not. They are 
not so stratified or so poorly drained as the Forney soils. 

Luton silty clay, thin surface, 0 to 2 percent slopes 
emt soil is deep and clayey and is on bottom 
ands. The areas range from 20 to 200 acres in size. 

Included with this soil in mapping are small areas 
of strongly alkaline soils. Also included are soils that 
have a sequence of two or three dark layers that 
overlie gray layers in the subsoil and underlying mate- 
rial. These dark layers represent older soils buried by 
more recent soil deposition. Near large drainage 
ditches are included soils that have 6 to 12 inches of 
very dark grayish-brown silt loam overwash. . 

Wetness is a severe limitation. Water ponds in 
places because runoff is slow and internal drainage is 
very slow. The clayey surface layer results in poor 
tilth. This soil is difficult to cultivate and can be effec- 
tively tilled only within a narrow range of moisture 
content. A good, mellow, firm seedbed is difficult to 
obtain. ; 

Most of the acreage is cultivated. Both dryland and 
irrigation management are used. Capability units 
IIIw-1 dryland and IJIw-1 irrigated; windbreak suit- 
ability group 2. 


Marsh 


Marsh (0 to 2 percent slopes) (Mh) occurs in wet 
areas that were formerly river channels or small lakes. 
It is nearly level or depressional. During high sea- 
sonal rainfall these areas are periodically flooded. The 
vegetation consists of coarse grasses, cattails, rushes, 
and similar plants. Willow trees occupy the driest 
sites, 

This land type formed in material that is mainly 
silty or clayey in the upper 6 inches and fine sand 
below that depth, but in a few places the soil material 
is silty or clayey to a depth of 60 inches. In areas of 
Marsh either shallow water is on the surface or water 
is within a depth of 24 inches. Small, shallow bodies 
of open water occur within these areas. 

Marsh is excellent for fishing and waterfowl hunt- 
ing. These areas also are excellent habitat for wetland 
wildlife. Capability unit VIIIw-7; windbreak suit- 
ability group 10. 


Modale Series 


The Modale series consists of deep, stratified, nearly 
level, moderately well drained to somewhat poorly 


drained soils that are underlain by clayey material at 
a depth of about 24 inches. These soils are on bottom 
lands of the Missouri River Valley. 

In a representative profile, the surface layer is silt 
loam 10 inches thick. It is very dark grayish brown in 
the upper part and dark grayish brown in the lower 
part. The transitional layer is mottled grayish-brown 
silt loam 15 inches thick. Below this, and extending to 
a depth of 36 inches, is mottled, very dark grayish- 
brown silty clay loam that is 11 inches thick. This was 
the surface layer of an old, now buried soil. The 
next layer, extending to a depth of 60 inches, is dark 
een silty clay. The soil is calcareous through- 
out. 

Modale soils have moderate permeability in the 
upper part and slow permeability in the lower part. 
Their available water capacity is high. Their organic- 
matter content is moderately low, and their natural 
fertility is medium. They release moisture readily to 
plants. Root growth is somewhat restricted by the 
clayey underlying material in excessively wet years. 
Modale soils are easily worked, and tilth is easy to 
maintain. 

Modale soils are suited to cultivated crops under 
both dryland and irrigation management. They also 
are suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Mcdale silt loam, 0 to 2 
percent slopes, in a cultivated field 2,490 feet west and 
1,300 feet south of the northeast corner of sec. 33, T. 
29 N., R.9 E. 


Ap—0 to 7 inches, very dark grayish-brown (2.5Y 3/2) silt 
loam, grayish brown (2.5Y 5/2) dry; weak, me- 
dium and fine, granular structure; slightly hard, 
very friable; slight effervescence; mildly alkaline; 
abrupt, smooth boundary. 

A12—7 to 10 inches, very dark grayish-brown (2.5Y 3/2) 
silt loam, grayish brown (2.5Y 5/2) dry; weak, 
coarse, blocky structure parting to weak, medium 
and fine, subangular blocky; slightly hard, very 
friable; slight effervescence; mildly alkaline; 
clear, smooth boundary. 

AC—10 to 25 inches, grayish-brown (2.5Y 5/2) silt loam, 
light brownish gray (2.5Y 6/2) dry; few fine, 
faint, yellowish-brown (10YR 5/4) mottles; weak, 
coarse, blocky structure parting to weak, medium 
and fine, subangular blocky; soft, very friable; vi- 
olent effervescence; moderately alkaline; abrupt, 
smooth boundary. 

IIAb—25 to 36 inches, very dark grayish-brown (10YR 
3/2) silty clay loam, grayish brown (2.5Y 5/2) 
dry; many, fine, faint, brown (10YR 5/3) mottles; 
moderate, medium and fine, subangular blocky 
structure parang to weak, medium and fine, gran- 
ular; slightly hard, firm; violent effervescence; 
moderately alkaline; clear, smooth boundary. 

IICb—36 to 60 inches, dark grayish-brown (2.5Y 4/2) silty 
clay, grayish brown (2.5Y 5/2) dry; strong, me- 
dium ‘and fine, blocky structure; hard, firm; vio- 
lent effervescence; moderately alkaline. 


The A horizon ranges from very dark grayish brown to 
very dark gray in color and from 6 to 10 inches in thick- 
ness. It is mildly alkaline or moderately alkaline. The AC 
horizon is stratified silt loam or very fine sandy loam and 
ranges from grayish brown to very dark grayish brown. 
The darkest layers are in areas where silty material from 
upland drainageways has been deposited recently and has 
accumulated on bottom lands. The thickness of the silty 
stratified material ranges from 20 to 40 inches. The IIAb 
horizon ranges from silty clay loam to silty clay in texture 
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and from 6 to 12 inches in thickness. The IICb horizon 
ranges from silty clay to clay. The AC and IIAb horizons 
have mottles that range from few to many and from faint 
yellowish brown to brown. The mottles are more numerous 
where there are thin strata of contrasting soil textures. 

Modale soils in the county lack strong contrast in tex- 
ture within a thickness of 5 inches, which is characteristic 
of the series, and they have a darker colored surface layer 
than is defined as within the range for the series, But 
these differences do not alter their usefulness and behavior. 

Modale soils are near Albaton, Blake, Haynie, Onawa, 
and Waubonsie soils. Their A and AC horizons are not so 
fine textured as those in Albaton soils. Modale soils lack a 
silty C horizon, which the Blake, Haynie, and Onawa soils 
have. Modale soils have less sand in the layers above the 
clayey C horizon than Waubonsie soils. 

Modale silt loam, 0 to 2 percent slopes (Mk).—This 
soil is deep and is on bottom lands. The most common 
landscape has very gentle, narrow, long alternating 
rises and swales. The soil occurs where former stream 
channels deposited silty sediment that covered the 
clayey underlying material. The areas range from 20 to 
40 acres in size. 

Included with this soil in mapping are a few small 
areas where the clayey underlying material is within a 
depth of 12 inches. 

This soil has few serious limitations where it is cul- 
tivated. In some seasons, however, a perched water 
table is above the clayey underlying material, and this 
can result in a wetness problem for a short period. 
Runoff is slow. 

Most of the acreage is cultivated. Corn, soybeans, 
and alfalfa are the main crops. Both dryland and irri- 
gation management are used. A few areas near the 
river channel are in trees. Capability units I-1 dryland 
and I-6 irrigated ; windbreak suitability group 1. 


Monona Series 


The Monona series consists of deep, moderately slop- 
ing to steep, well-drained soils that formed in loess. 
These soils are on uplands. 

In a representative profile, the surface layer is dark 
grayish-brown silt loam 15 inches thick. The subsoil, 
about 25 inches thick, is dark-brown very friable silt 
loam. The underlying material, extending to a depth 
of 60 inches, is brown silt loam, The soil is calcareous 
at a depth of 50 inches. 

Monona soils have moderate permeability and high 
available water capacity. The organic matter content 
is moderate, and natural fertility is medium, but the 
amount of organic matter is variable and depends 
on the degree of erosion. These soils have good tilth. 
They release moisture readily to plants. 

Where they are not too steep, Monona soils are 
suited to cultivated crops under both dryland and irri- 
gation management. The steeper soils are better suited 
to pasture than to other uses. Many areas are in na- 
tive woodland. Monona soils are also suited to grass, 
trees and shrubs in windbreaks, wildlife habitat, and 
recreation. 

Representative profile of Monona silt loam, 6 to 11 
percent slopes, in a cultivated field 1,056 feet north 
and 100 feet west of the southeast corner of sec. 29, T. 
27N., R.9 E. 

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; 


weak, medium and fine, granular structure; soft, 
very friable; slightly acid; gradual, smooth bound- 


ary. 
A12—7 to 15 inches, very dark grayish-brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; 
weak, medium and fine, granular structure; soft, 
very friable; neutral; gradual, smooth boundary. 
to 20 inches, dark-brown (10YR 4/8) silt loam, 
brown (10YR 5/3) dry; weak, coarse, subangular 
blocky structure parting to weak, medium and 
fine, granular; slightly hard, very friable; common 
fine pores; neutral; gradual, smooth boundary. 
to 30 inches, dark-brown (10YR 4/8) silt loam, 
brown (10YR 5/8) dry; weak, coarse, prismatic 
structure parting to weak, coarse, blocky; slightly 
hard, very friable; common fine pores; neutral; 
gradual, smooth boundary. 
to 40 inches, dark-brown (10YR 4/8) silt loam, 
brown (10YR 5/8) dry; weak, coarse, subangular 
blocky structure parting to weak, medium and 
fine, granular; slightly hard, very friable; common 
fine pores; mildly alkaline; gradual, smooth 
boundary. 
to 50 inches, brown (10YR 5/8) silt loam, pale 
brown (10YR 6/8) dry; weak, coarse, blocky struc- 
ture; slightly hard, very friable; common fine 
pores; mildly alkaline; gradual, smooth boundary. 
C2—50 to 60 inches, brown (10YR 5/8) silt loam, pale 
brown (10YR 6/8) dry; massive; soft, very fria- 
ble; common fine pores; strong effervescence; mod- 
erately alkaline. 


The A horizon ranges from very dark grayish brown to 
very dark brown in slightly eroded areas. It ranges from 6 
to 16 inches in thickness. The B horizon ranges from 12 to 
40 inches in thickness and from silt loam to light silty clay 
loam in texture. Depth to lime ranges from 24 to 40 inches 
in the strongly sloping to moderately steep areas. 

Monona soils are near Crofton, Ida, Moody, and Nora 
soils. They have a brown B horizon, whereas the Crofton 
and Ida soils do not. The B horizon is more friable and 
less clayey than that of Moody soils and is also less well 
developed. Monona soils are leached of lime to a greater 
depth than Nora soils, and they lack a Ca horizon, which 
Nora soils have. 


Bi—15 


B2—20 


B38—30 


C1—40 


Monona silt loam, 6 to 11 percent slopes (MnD).— 
This soil is deep and is on uplands. It occurs mainly 
on lower, slightly concave sides of drainage divides 
and around the upper ends of drainageways. Areas 
range from 10 to Sc acres in size. This soil has the 
profile described as representative for the series. 

Included with this soil in mapping are small areas 
where the surface layer is dark brown and 6 inches 
thick. Also included are small areas of Ida soils. 

Runoff is medium, and water erosion is the princi- 
pal hazard on this soil. The results of sheet and rill ero- 
sion are evident in many places, and gullies form in a 
few drainageways. Maintaining tilth is not a concern. 
a areas that have a thin surface layer, fertility is 
ow. 

Nearly all the acreage is cultivated. Corn, oats, and 
alfalfa hay are the main crops. Capability unit IITe—1 
dryland and IVe-6 irrigated; windbreak suitability 
group 4. 

Monona silt loam, 11 to 17 percent slopes (MoE). 
—tThis soil is deep and is on uplands. It occupies low, 
slightly concave areas that are parts of drainage di- 
vides. This soil occupies entire hillsides on some east- 
and north-facing slopes. It is generally below the 
steep Ida soils. Areas range from 10 to 30 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
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and subsoil are thinner. Depth to lime ranges from 24 
to 40 inches. 

Included with this soil in mapping are small areas 
of Ida soils that occupy convex areas. Also included 
are small outcrops of glacial till and shale. Areas of 
Napier silt loam, 6 to 11 percent slopes, are adjacent 
to some drainageways. 

Runoff is rapid, but the erosion hazard is slight 
since most areas are under natural vegetation. Main- 
taining adequate plant cover is an important part of 
good management. 

Most of the acreage is in native grass or woodland. 
Only a few areas are cultivated. Capability unit [Ve-1 
dryland; windbreak suitability group 4. 

Monona silt loam, 17 to 30 percent slopes (MnF). 
—This soil is deep and is on uplands. It occupies hill- 
sides that are below ridgetops occupied by Ida soils. 
The areas are irregularly shaped and follow the drain- 
ageways. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
and subsoil are thinner. In most places the soil is cal- 
careous at a depth of about 24 inches, but in some 
places lime is below a depth of 40 inches. The depth of 
calcareous material is greater in areas that are 
wooded and is quite variable, depending on slope and 
direction of exposure. 

Included with this soil in mapping are small, convex 
areas of Crofton soils. Also included are small areas of 
Napier soils and areas of Napier-Gullied land complex. 

Runoff is rapid, and the erosion hazard is slight 
where a good growth of vegetation is maintained. 
Maintaining plant cover is an important part of good 
management on this soil. 

Nearly all the acreage is in woodland. A few areas 
are in grass. The trees are mainly elms, oak, and bass- 
wood, but some black walnut grows along the lower 
drainageways. Capability unit Vle-1; windbreak suit- 
ability group 10. 


Moody Series 


The Moody series consists of deep, gently sloping to 
strongly sloping, well-drained soils that formed in 
loess. These soils are on uplands. 

In a representative profile, the surface layer is very 
dark brown silty clay loam 11 inches thick. The sub- 
soil, about 24 inches thick, is dark-brown, friable silty 
clay loam. The underlying material, extending to a 
depth of 60 inches, is dark-brown silty clay loam in 
the upper part and brown silt loam in the lower part. 
Depth to calcareous material is 47 inches. 

Moody soils have moderately slow permeability and 
high available water capacity. Their organic-matter 
content is moderate. Their natural fertility is low to 
medium, depending on the amount of erosion that has 
taken place. They release moisture readily to plants. 

Moody soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Moody silty clay loam, 6 to 
11 percent slopes, in a cultivated field 2,040 feet east 


and 216 feet south of the northwest corner of sec. 18, 
T.27N.,R.7E. 


Ap—0 to 7 inches, very dark brown (10YR 2/2) silty clay 
loam, very dark grayish brown (10YR 3/2) dry; 
weak, medium and fine, granular structure; hard, 
very friable; slightly acid; abrupt, smooth bound- 


ary. 

A12—7 to 11 inches, very dark brown (10YR 2/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
dry; weak, medium, subangular blocky structure 
parting to weak, medium and fine, granular; hard, 
friable; slightly acid; gradual, smooth boundary. 

B21—11 to 16 inches, dark-brown (10YR 3/8) silty clay 
loam, brown (10YR 5/8) dry; weak, coarse, blocky 
structure parting to weak, medium, subangular 
blocky; hard, friable; slightly acid; clear, wavy 
boundary. 

B22—16 to 29 inches, dark-brown (10YR 4/8) silty clay 
loam, brown (10YR 5/8) dry; moderate, medium, 
prismatic structure parting to moderate, medium, 
subangular blocky; hard, friable; neutral; clear, 
wavy boundary. 

B23—29 to 35 inches, dark-brown (10YR 4/8) silty clay 

loam, pale brown (10YR 6/8) dry; weak, coarse, 

prismatic structure parting to weak, medium, sub- 
angular blocky; hard, friable; neutral; gradual, 
wavy boundary. 

to 88 inches, dark-brown. (10YR 4/8) silty clay 

loam, pale brown (10YR 6/3) dry; weak, coarse, 

subangular blocky structure; hard, very friable; 
neutral; gradual, wavy boundary. 

C2—88 to 50 inches, brown (10YR 5/8) silt loam, pale 
brown (10YR 6/8) dry; weak, coarse, subangular 
blocky structure; soft, very friable; neutral; grad- 
ual, wavy boundary. 

C8—50 to 60 inches, brown (10YR 5/8) silt loam, pale 
brown (10YR 6/8) dry; light olive-brown (2.5Y 
5/4) mottles and few, fine, faint, gray (5Y 5/1) 
mottles; massive; soft, very friable; violent effer- 
vescence; mildly alkaline. 


The A horizon ranges from 6 to 16 inches in thickness 
and from silty clay loam to heavy silt loam in texture. 
Where some of the B_ horizon is mixed into the plowed 
layer by cultivation, the Ap horizon is brown or dark 
brown. There is an A8 horizon in some profiles, and, where 
present, it ranges from 4 to 8 inches in thickness. The B 
horizon ranges from 24 to 42 inches in thickness. Some 
areas have a B38 horizon that is silt loam or light silty clay 
loam. Calcium carbonate concretions or disseminated lime 
are within a depth of 30 .o 50 inches. Concretions do not 
occur in all areas. The C horizon ranges from brown to 
pale brown and has gray and reddish-brown mottles. 

The eroded Moody soil has a lighter colored, thinner sur- 
face layer than is defined as within the range for the 
Moody series, but this difference does not alter the useful- 
ness or significantly alter the behavior of the soil. 

Moody soils are near Crofton and Nora soils. They have 
a finer textured B horizon and are more strongly developed 
than Nora soils. Moody soils have lime at a greater depth 
oo Crofton soils, and unlike the Crofton soils they have a 

orizon. 


Ci—35 


Moody silty clay loam, 2 to 6 percent slopes (MoC)}. 
—This soil is deep and is in the loess uplands. It is on 
smooth, very slightly convex, wide ridgetops that are 
drainage divides. Areas range from 20 to 60 acres in 
size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is dark brown and about 10 inches thick. Depth to 
lime ranges from 40 to 50 inches. 

Included with this soil in mapping are a few, small, 
convex areas of Crofton silt loam, 2 to 6 percent 
slopes, eroded, and small areas of Moody soils that 
have a surface layer that is 6 inches thick. 
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Runoff is medium, and the hazard of water erosion 
is moderate. In places, small rills form that are 
plowed in with each successive tillage. Workability is 
fair where some of the subsoil is not mixed with the 
surface layer during cultivation. 

Most of the acreage is cultivated, and only a few 
acres are in grass. Corn, oats, soybeans, and alfalfa 
hay are the principal crops. Both dryland and irriga- 
tion management are used. Capability units ITe-1 dry- 
land and IIIe-3 irrigated; windbreak suitability group 
4 


Moody silty clay loam, 6 to 11 percent slopes 
MoD).—This soil is deep and is in the loess uplands. It 

is in slightly concave areas that parallel intermittent 
drainageways and also is at the head of drainageways. 
The areas are generally long and narrow and follow 
the pattern of the drainageways. They range from 20 
to 40 acres in size. This soil has the profile described 
as representative for the series. 

Included with this soil in mapping are small areas 
of Crofton and Nora soils that have slightly convex 
slopes and small areas of Judson soils along drainage- 
ways. A few small areas are eroded. 

Runoff is medium, and water erosion is the princi- 
pal hazard where this soil is cultivated. Fertility in the 
eroded areas is low. Workability is good in most areas 
but is only fair where some of the subsoil is a part of 
the plow layer. 

Nearly all the acreage of this soil is used for corn, 
soybeans, and alfalfa hay. Both dryland and irrigation 
management are used. Capability units IIIe-1 dryland 
and IVe-2 irrigated; windbreak suitability group 4. 

Moody silty clay loam, 6 to 11 percent slopes, eroded 
(MoD2).—This soil is in the loess uplands. It is on 
drainage divides that are slightly convex and also is at 
the head of drainageways. Areas of this soil range 
from 10 to 30 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is dark brown and about 7 inches thick. The surface 
layer directly overlies the upper part of the subsoil. 
Some of the upper part of the subsoil has been mixed 
with the remaining original surface layer during culti- 
vation. This soil has a more clayey surface layer than 
the uneroded Moody soils. Depth to lime ranges from 
35 to 48 inches. 

Included with this soil in mapping are small areas 
of Crofton soils. 

Runoff is medium, and water erosion is the princi- 
pal hazard. Fertility is low to medium. Workability is 
not so good as in the uneroded Moody soils. 

Nearly all the acreage is cultivated and used mainly 
for corn, soybeans, and alfalfa hay. Some areas are in 
pasture. Controlling further loss of soil and plant nu- 
trients through erosion is the main concern of man- 
agement. Capability units I]Ie-8 dryland and IVe-3 
irrigated; windbreak suitability group 4. 

Moody-Nora silty clay loams, 11 to 15 percent slopes 
(MpE).—This mapping unit is on smooth to slightly 
convex sides of divides between drainageways. The 
soils are mainly on east-facing side slopes and also 
around the head’ of small drainageways. To a lesser 
extent, they are on west-facing side slopes. The areas 


range from 10 to 30 acres in size. The Moody soil 
makes up 50 to 85 percent of each area, the Nora soil 
15 to 50 percent, and other soils 0 to 15 percent. 

The profiles of Moody and Nora soils in this map- 
ping unit are similar to the ones described as repre- 
sentative for their respective series, but the thickness 
of the surface layer and subsoil varies from place to 
place. Depth to lime is greater and content of clay in 
the subsoil is greater on east-facing slopes. 

Included with this complex in mapping are small 
areas of severely eroded soils that have lost most of 
their original dark-colored surface layer; tillage has 
mixed the remaining surface layer with the subsoil. 
Also included are small areas of Crofton soils that have 
convex slopes. 

Runoff is rapid, and water erosion is the principal 
hazard where the soils are cultivated. Workability is 
only fair in the eroded areas. The lighter colored areas 
have low fertility. 

Nearly all the acreage is cultivated. Corn, oats, and 
alfalfa hay are the principal crops. Small areas are in 
grass. Capability unit IVe-1 dryland; windbreak suita- 
bility group 4. 


Napier Series 


The Napier series consists of deep, nearly level to 
strongly sloping, well-drained soils that formed in col- 
luvial-alluvial material washed down from nearby hill- 
sides. These soils are on foot slopes and bottom lands 
ee are in small intermittent drainageways of the up- 
ands. 

In a representative profile, the surface layer is very 
dark-brown silt loam about 80 inches thick. The sub- 
soil extends to a depth of 60 inches. The upper part is 
very dark grayish-brown friable silt loam, and the 
lower part is dark-brown firm silt loam. 

Napier soils have moderate permeability and a high 
available water capacity. Their organic-matter content 
and their natural fertility are high. These soils are 
easy to till, and they release moisture readily to plants. 

Napier soils are suited to cultivated crops under 
both dryland and irrigation management. Small, inac- 
cessible areas are commonly in pasture or woodland. 
These soils are also suited to grass, trees and shrubs, 
wildlife habitat, and recreation. 

Representative profile of Napier silt loam, 2 to 6 
percent slopes, in a cultivated field 1,000 feet south and 
150 feet west of the northeast corner of sec. 26, T. 28 
N., R.7 E. 


Ap—0 to 7 inches, very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; weak, me- 
dium and fine, granular structure; soft, very fria- 
ble; many roots; neutral; abrupt, smooth bound- 
ary. 
to 17 inches, very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak, 
coarse, blocky structure parting to weak, medium 
and fine, granular; soft, very friable; many roots; 
common fine pores; neutral; gradual, smooth 
boundary. 

A13—17 to 30 inches, very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak, 
coarse, blocky structure parting to weak, medium 
and fine, granular; soft, very friable; few fine 


A12—7 
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roots; many fine pores; neutral; gradual, smooth 


boundary. 

B1i—30 to 38 inches, very dark grayish-brown (10YR 3/2) 
silt loam, dark brown (10YR 5/2) dry; weak, 
coarse, subangular blocky structure parting to 
weak, medium and fine, subangular blocky; soft, 
friable; few roots; many fine pores; neutral; 
gradual, smooth boundary. 

B2—38 to 60 inches, dark-brown (10YR 4/3) silt loam, 
brown (10YR 5/3) dry; weak, coarse, blocky struc- 
ture parting to moderate, medium, subangular 
blocky; slightly hard, firm; very few roots; many 
fine pores; neutral. 


The A horizon ranges from 24 to 36 inches in thickness. 
Reaction is neutral or slightly acid. In some places, there 
is a mildly alkaline silt loam overwash 6 to 12 inches thick. 
The Bl horizon is very dark grayish brown or dark brown. 
It is neutral to slightly acid in reaction. The B2 horizon is 
silt loam or heavy silt loam. The profile is noncalcareous to 
a depth of more than 60 inches in the nearly level areas 
and to a depth of as little as 24 inches in sloping areas. 

Napier soils are near Kennebec soils on the bottom lands 
and near Monona, Moody, and Nora soils on the adjoining 
uplands. Napier soils are not so dark in the lower part of 
the profile as Kennebec soils and have a B horizon, which 
Kennebec soils lack, They occupy a similar position in the 
landscape but are not fine textured as Judson soils. They 
have a thicker, darker A horizon than Monona, Moody, or 
Nora soils. In addition they are not so fine textured in the 
B horizon as Moody and Nora soils. Depth to lime is gen- 
erally greater than in Nora soils. 


Napier silt loam, 2 to 6 percent slopes (NaC).—This 
soil is deep and is on concave foot slopes as well as on 
alluvial fans. The areas are narrow and range from 10 
to 40 acres in size. This soil has the profile described 
as representative for the series. 

Included with this soil in mapping are a few areas 
of Kennebec soils and Napier silt loam, 6 to 11 per- 
cent slopes. Also included in some places is an over- 
wash deposit of dark grayish-brown, calcareous silt 
loam 6 to 12 inches thick. 

Runoff is medium, and water erosion, which causes 
rills, gullies, and siltation, is a hazard on this soil. 
Land leveling is needed for gravity irrigation. This 
soil has excellent workability. 

Most of the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. A few areas 
are in grass or woodland. Both dryland and irrigation 
management are used. Capability units Ile-1 dryland 
and IIIe-6 irrigated; windbreak sutiability group 4. 

Napier silt loam, 6 to 11 percent slopes (NaD).— 
This soil is deep and is in concave areas along drain- 
ageways. Areas are long, narrow, and irregularly 
shaped and range from 10 to 20 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is thinner or 24 to 30 inches thick. 

Included with this soil in mapping are small areas 
of Nora soils near the upper part of the slope and 
areas of Napier silt loam, 2 to 6 percent slopes, along 
drainageways. 

Water erosion is a hazard on this soil. In places 
small rills and gullies form that are plowed in with 
each successive tillage. Cropping patterns of this soil 
are generally determined by those used on the nearby 
associated soils. 

Most of the acreage is cultivated, but some areas 
are in pasture. Corn, soybeans, and alfalfa hay are the 


principal crops. Capability units II1Je-1 dryland and 
IVe-6 irrigated; windbreak suitability group 4. 

Napier silt loam, 11 to 15 percent slopes (NaE).— 
This soil is deep and is in slightly concave areas that 
border intermittent drainageways in the uplands. 
Areas range from 10 to 20 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is slightly thinner or about 24 inches thick. In addi- 
tion, depth to carbonates is less and ranges from 24 to 
80 inches in most areas. 

Included with this soil in mapping are small areas 
of Nora and Moody soils. Also included are areas of 
Napier silt loam, 2 to 6 percent slopes, along drainage- 
ways. 

Water erosion is the principal hazard on this soil. 
Rill and gully erosion also are hazards. 

Most of the acreage is cultivated, but a few areas 
are in grass or woodland. Corn, oats, and alfalfa hay 
are the principal crops. Capability unit IVe-1; wind- 
break suitability group 4. 

Napier-Gullied land complex. 2 to 11 percent slopes 
ae aa mapping unit occupies foot slopes and 

ottom lands within narrow drainageways of the up- 
lands. The gullied part represents channels that have 
been severely eroded by moving water. It is generally 
stabilized by mixed grass, trees, and shrubs. Most 
areas have active small side gullies. Some gullies are 
as wide as 40 feet and as deep as 15 feet. There are 
springs in the gullies in some areas. The Gullied land 
part of this complex makes up about 55 percent of the 
mapping unit, and Napier soil makes up the remain- 
ing 45 percent. 

The Napier soil in this complex has a profile similar 
to the one described as representative for the series. 
but the surface layer is slightly darker in color and 
slightly thicker. 

Water erosion is a severe hazard in areas of this 
complex. There is tendency for the small side gullies 
to become larger. Management practices that can con- 
trol the erosion are expensive and difficult to install. 
Although the gullies are stabilized by plant cover, the 
heads of the gullies are still actively increasing in size. 

Nearly all the acreage is grazed. This complex is ex- 
cellent wildlife habitat. Capability unit VIIe-7; Na- 
pier soil is in windbreak suitability group 4 and Gul- 
lied land in windbreak suitability group 10. 


Nora Series 


The Nora series consists of deep, gently sloping to 
steep, well-drained soils that formed in loess (fig. 8). 
These soils are on uplands. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam 13 inches thick. The sub- ° 
soil, 20 inches thick, is very dark grayish-brown, very 
friable silt loam in the upper part and dark grayish 
brown, friable light silty clay loam in the lower part. 
A zone of calcium carbonate accumulation occurs at a 
depth of 19 inches. The underlying material, extending 
» a depth of 60 inches, is dark-brown, calcareous silt 
oam., 
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Figure 8.—Profile of Nora silt loam. Lime is at a depth of about 
19 inches. 


Nora soils have moderate permeability and a high 
available water capacity. Their organic-matter content 
is moderate or low, and their natural fertility is me- 
dium or low, depending on the amount of erosion that 
has taken place. They have good workability, and they 
release moisture readily to plants. F . 

The gently sloping to strongly sloping Nora soils 
are suited to cultivated crops under both dryland and 
irrigation management. The steep areas are suited to 
grass or woodland, All areas are suited to grass, 
wildlife habitat, and recreation. These soils are also 
suited to trees and shrubs where the slope is not more 
than 17 percent. 

Representative profile of Nora silt loam, 11 to 15 
percent slopes, in a cultivated field 1,420 feet south 
and 230 feet west of the northeast corner of sec, 29, T. 
28 N., R.7 E. 

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; 
weak, coarse, blocky structure parting to weak, 
medium and fine, granular; soft, very friable; 
neutral; abrupt, smooth boundary. 

7 to 13 inches, very dark grayish-brown 10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; 
weak, coarse, blocky structure parting to weak, 
medium and very fine, granular; soft, very fria- 
ble; common fine pores; neutral; clear, smooth 
boundary. 

B2—18 to 19 inches, very dark grayish-brown (10YR 3/2) 

silt loam, davk grayish brown (10YR 4/2) 


Al2— 


crushed; grayish brown (10YR 5/2) dry; weak, 
coarse, blocky structure pone to weak, medium, 
subangular blocky; slightly hard, very friable; 
common fine pores; neutral; clear, smooth bound- 
ary. 

B3ca—19 to 33 inches, dark grayish-brown (10YR 4/2) 
light silty clay loam, brown (10YR 5/3) dry; 
weak, coarse, prismatic structure parting to weak, 
moderate, subangular blocky; slightly hard, fria- 
ble; common fine and medium lime concretions; vi- 
olent effervescence; moderately alkaline; gradual, 
smooth boundary. 

C—33 to 60 inches, dark-brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; weak, coarse, prismatic 
structure; slightly hard, very friable; common fine 

ores; few fine and medium lime concretions; vio- 
ent effervescence; moderately alkaline. 


The A horizon is very dark grayish brown or very dark 
brown. It ranges from 7 to 15 inches in thickness, The B2 
horizon is very dark grayish-brown to dark-brown silt loam 
or light silty clay loam. The B2 horizon is absent in some 
areas of the eroded soils. The B3ca horizon is dark grayish 
brown to dark brown in color. The number of concretions 
ranges from few to many. The B horizon ranges from 6 to 
24 inches in thickness. It has few lime concretions but con- 
tains much disseminated lime. Depth to calcareous material 
ranges from 10 to 30 inches. 

In Dakota County the eroded Nora soils have a lighter 
colored and thinner A horizon than is defined as within the 
range for the series, but this difference does not alter the 
usefulness or behavior of the soils. 

Nora soils are near Crofton and Moody soils. They have 
a B horizon that is lacking in the Crofton soils, and they 
are deeper to lime than those soils. The B horizon of Nora 
soils is thinner and not so fine textured as that of Moody 
soils, and they are not so deep to lime as Moody soils. 


Nora silt loam, 2 to 6 percent slopes, eroded (NoC2),— 
This soil occurs on ridgetops in the drainage divides 
of the loess uplands. It has short, convex slopes. Areas 
range from 10 to 20 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is lighter colored and is only about 6 inches thick. 
This surface layer rests directly on the subsoil. A part 
of the subsoil is incorporated into the plow layer, giv- 
ing it a very dark grayish-brown or dark grayish- 
brown color. In addition, the plow layer is more clayey 
than in uneroded Nora soils. Depth of lime ranges 
from 12 to 25 inches. 

Included with this soil in mapping are small areas 
of Moody and Crofton soils. 

Water erosion is the principal hazard on this soil. 
Soil fertility is medium or low, and workability is 
fair. Reducing runoff and water erosion and increas- 
ing organic-matter content are the main concerns of 
management. 

Nearly all the acreage is cultivated. Corn, oats, and 
alfalfa hay are the main crops, but a small acreage is 
in soybeans. Capability units I[Je-8 dryland and 
IIle—-6 irrigated; windbreak suitability group 4. 

Nora silt loam, 6 to 11 percent slopes (NoD).—This 
soil is in the loess uplands on drainage divides and 
ridgetops. The areas are irregularly shaped and range 
from 10 to 20 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is thicker and depth to lime is greater. 

Included with this soil in mapping are small, convex 
areas of Crofton soils. 
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Runoff is medium in cultivated areas, and the 
hazard of erosion is moderate. In places, small rills 
form that are plowed in with each successive tillage. 
Reducing runoff and maintaining the organic-matter 
content are concerns of management. 

Most of the acreage is cultivated. A few areas are 
irrigated. Capability units IIIe-1 dryland and IVe-6 
irrigated; windbreak suitability group 4. 

Nora silt loam, 6 to 11 percent slopes, eroded 
(NoD2).—This soil is deep and is in the loess uplands. It 
is on drainage divides and has short, convex slopes. The 
areas are irregularly shaped and range from 10 to 25 
acres in size. 

This soil has a profile similar to the one described as 
representative for the series, but the surface layer is 
thinner or about 6 inches thick. This layer lies directly 
on the subsoil. Some of the upper part of the subsoil is 
incorporated into the plow layer, giving it a dark 
grayish-brown or brown color. The plow layer of this 
soil is more clayey than that of the uneroded Nora 
soils. Depth to lime ranges from 10 to 24 inches. 

Included with this soil in mapping are small areas 
of Moody soils along lower elevations and Crofton 
soils in convex areas. 

Runoff is medium, and water erosion is the princi- 
pal hazard on this soil. Soil fertility is medium or low, 
and workability is fair. Increasing the organic-matter 
content and reducing runoff are the main concerns of 
management. 

Nearly all the acreage is cultivated. Corn, oats, and 
alfalfa hay are the main crops. Some areas are in pas- 
ture. Capability units I]Ie-8 dryland and IVe-6 irri- 
gated; windbreak suitability group 4. 

Nora silt loam, 11 to 15 percent slopes (NoE).— 
This soil is in the loess uplands on drainage divides in 
slightly concave areas. The soil occurs downslope from 
Crofton soils. Areas range from 10 to 60 acres in size. 
This soil has the profile described as representative 
for the series. 

Included with this soil in mapping are small areas 
of Crofton soils that are on the upper part of convex 
slopes. Small areas of Napier and Moody soils are in- 
cluded at the base of slopes. 

Runoff is rapid, and water erosion is a hazard. In 
places small rills form that are plowed in with each 
successive tillage. Control of runoff is an important 
concern of management. 

Most of the acreage is cultivated. Corn, oats, and al- 
falfa hay are the principal crops. A few areas are in 
grass. Capability unit I[Ve—-1; windbreak suitability 
group 4. 

Nora silt loam, 11 to 15 percent slopes, eroded 
(NoE2}.—This soil is on drainage divides in the loess 
uplands. Slopes are slightly convex, Areas range from 
10 to 60 acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is only about 6 inches thick. It is dark grayish brown 
to brown and more clayey than that in uneroded Nora 
soils. Mixed with the surface layer is some of the up- 
per part of the subsoil. Depth to lime ranges from 10 
to 20 inches. 

Included with this soil in mapping are small, convex 


areas of Crofton soils in some of the higher places, 
and concave areas of Moody soils in some of the lower 
places. 

Runoff is rapid, and water erosion is the principal 
hazard. Fertility is medium over most of the area but 
low in the more eroded areas. Workability is fair. The 
organic-matter content is low. 

Nearly all the acreage is cultivated. Corn, oats, and 
alfalfa hay are the main crops. Many areas have been 
reseeded to native grass or pasture. Capability unit 
IVe-8 dryland; windbreak suitability group 4. 

Nora silt loam, 15 to 30 percent slopes (NoF).— 
This soil is deep. It is on drainage divides in the loess 
uplands. Areas range from 20 to 70 acres in size and 
are steep and irregularly shaped. 

This soil has a profile similar to the one described 
as representative for the series, but the thickness of 
the surface layer and subsoil are variable. The surface 
layer ranges from 6 inches in convex areas to 20 
inches in concave areas. Depth to lime ranges from 12 
to 30 inches. A zone of lime accumulation is lacking in 
areas. 

Included with this soil in mapping are small areas 
of soils that are similar to Napier soils and that have 
concave slopes, and areas of Crofton soils that have 
sharply convex slopes. Also included are areas of Nora 
soils that have very steep, north- or east-facing slopes. 

Runoff is rapid, and water erosion is the principal 
hazard on this soil. Fertility is medium over most of 
the areas but low in the eroded areas. Maintaining 
and improving plant cover is an important concern of 
management. 

Nearly all the acreage is in native grass or deci- 
duous trees. Capability unit Vle-1; windbreak suita- 
bility group 10. 


Omadi Series 


The Omadi series consists of deep, nearly level, 
moderately well drained soils that formed in silty allu- 
vium. This silty material was deposited on the Mis- 
souri River bottom lands by major upland streams be- 
fore channels were constructed to carry the water 
across the bottom lands to the Missouri River. 

In a representative profile, the surface layer is black 
silt loam 12 inches thick. The transitional layer, 8 
inches thick, is stratified dark-gray calcareous silt 
loam. The underlying material, extending to a depth 
of 60 inches is calcareous silt loam. The upper part is 
stratified and mottled dark gray and very dark gray- 
ish brown, and the lower part is very dark gray. 

Omadi soils have moderate permeability and a high 
available water capacity. Their organic-matter content 
is moderate, and their natural fertility is high. They 
release moisture readily to plants. 

Omadi soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Omadi silt loam, 0 to 2 
percent slopes, in a cultivated field 1,600 feet south 
and 50 feet west of the northeast corner of sec. 18, T. 
28 .N., R. 7 E. 
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Ap—0 to 7 inches, black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak, very fine, granular struc- 
ture; slightly hard, very friable; neutral; abrupt, 
smooth boundary. 

A12—7 to 12 inches, black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak, medium, subangular blocky 
structure parting to weak, fine, granular; slightly 
hard, very friable; neutral; abrupt, smooth bound- 
ary. 

AC-—12 to 20 inches, stratified dark-gray (10YR 4/1) and 
very dark gray (10YR 3/1) silt loam, light gray 
(10YR 7/1) and gray (10YR 5/1) dry; few, faint, 
fine, brown (7.5YR 5/6) mottles; weak, medium, 
subangular blocky structure; slightly hard, very 
friable; some stratification; many worm burrows 
and casts; strong effervescence; moderately alka- 
line; abrupt, smooth boundary. 

C1—20 to 38 inches, stratified dark-gray (10YR 4/1) and 
very dark grayish-brown (10YR 3/2) silt loam, 
light gray (10YR 7/1) and grayish brown (10YR 
5/2) dry; many, medium, distinct, brown (7.5YR 
5/6) mottles; weak, medium, subangular blocky 
structure, slightly hard, very friable; some strati- 
fication; violent effervescence; moderately alka- 
line; abrupt, smooth boundary. 

C2—38 to 60 inches, very dark gray (10YR 3/1) silt loam, 
grayish brown (10YR 5/2) dry; many, medium, 
distinct, brown (7.5YR 5/6) mottles; massive; 
slightly hard, very friable; few, small, soft, lime 


nodules; violent effervescence; moderately alkaline. | 


The A horizon ranges from black to very dark grayish 
brown in color and from silt loam to light silty clay loam 
in texture. Depth to lime ranges from 12 to 15 inches. The 
AC horizon is dark gray to very dark gray, but thin strata 
of light gray or gray material are within a depth of 20 
inches. The AC horizon is 6 to 14 inches thick. The C1 ho- 
rizon is stratified and dark gray to very dark grayish 
brown. It has few to many, medium, distinct, brown mot- 
tles. The C2 horizon is very dark gray or dark gray and 
has few to many, distinct, brown mottles. Small, soft lime 
accumulations are in the C2 horizon in most places. 


Omadi soils are near Forney, Blyburg, and Kennebec 
soils. Their entire profile is not so fine textured as that of 
Forney soils. Omadi soils have a finer textured C horizon 
than Blyburg soils. They have a thinner A horizon, have a 
lighter colored C horizon, and are not so deep to lime as 
Kennebec soils. 

Omadi silt loam, 0 to 2 percent slopes (Om).—This 
soil is deep and occurs on bottom lands of the Mis- 
souri River Valley, mainly in areas adjoining the 
bluffs where Elk Creek, Pigeon Creek, Omaha Creek, 
and many small upland drainageways deposited loads 
of silt. Channelization has stopped this deposition. 
Areas range from 80 to 400 acres in size. 

Included with this soil in mapping are a few areas 
where the surface layer is silty clay loam and a few 
areas where the depth to the water table is less than 4 
feet. Also included are a few areas of Kennebec silt 
loam, overwash, 0 to 2 percent slopes. 

Runoff is slow, and water ponds in some areas be- 
hind the large drainage canals. In places flooding is a 
hazard. This soil has excellent workability and is one 
of the better soils in the county for crops. Some land 
leveling is needed for gravity irrigation. 

Most of the acreage is cultivated. Corn and soy- 
beans are the principal crops. Both dryland and irri- 
gation management are used. A few small areas are in 
grass. Capability units I-1 dryland and I-6 irrigated; 
windbreak suitability group 1. 


Onawa Series 


The Onawa series consists of deep, nearly level, 
somewhat poorly drained soils that formed in clay 
and silty alluvium. These soils are on bottom lands. 
The water table is at a depth of 4 to 8 feet. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay 7 inches thick. Below 
this, the soil material is very dark grayish-brown and 
dark grayish-brown, calcareous silty clay in the upper 
part and grayish-brown and dark grayish-brown cal- 
careous, mottled silt loam in the lower part. 

Onawa soils have slow permeability in the upper 
part and moderate permeability in the silty part below 
a depth of 18 inches. Their available water capacity is 
high. Their organic-matter content is moderately low, 
and their natural fertility is low. They release mois- 
ture readily to plants. 

Onawa soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Onawa silty clay, 0 to 2 
percent slopes, in a cultivated field 1,200 feet south 
and 1,600 feet east of the northwest corner of sec. 25, 
T.29N.,R.8E. 


Ap—0 to 7 inches, very dark grayish-brown (2.5Y 8/2) 
silty clay, dark grayish brown (2.5Y 4/2) crushed, 
grayish brown (10YR 5/2) dry; moderate, medium 
and fine, granular structure; extremely hard, 
firm; moderately alkaline; abrupt, smooth bound- 
ary. 

Cig—7 to 18 inches, very dark grayish-brown (2.5Y 3/2) 
and dark grayish-brown (2.5Y 4/2) silty clay, 
grayish brown (10YR 5/2) dry; moderate, coarse, 
blocky structure parting to strong, medium, angu- 
lar blocky; extremely hard, firm; strong efferves- 
cence; moderately alkaline; abrupt, smooth bound- 
ary. 

IIC2g—18 to 25 inches, grayish-brown (2.5Y 5/2) silt loam, 
light brownish gray (2.5Y 6/2) dry; few, fine, 
faint, dark-brown (7.5YR 4/4) mottles; weak, fine, 
platy structure; soft, very friable; violent effer- 
vescence; moderately alkaline; abrupt, smooth 
boundary. 

IIC3g—25 to 60 inches, dark grayish-brown (2.5Y 4/2) silt 
loam, light brownish gray (2.5Y 5/2) dry; com-. 
mon, medium, distinct, dark-brown (7.5YR 4/4) 
mottles; massive; soft, friable; violent efferves- 
cence; moderately alkaline. 


The Ap horizon ranges from 6 to 8 inches in thickness 
and from very dark gray to very dark grayish brown in 
color. It is silty clay or clay in texture, and mildly alkaline 
to moderately alkaline in reaction. The Clg horizon ranges 
from very dark grayish-brown to dark grayish-brown silty 
clay or clay. It ranges from 8 to 25 inches in thickness. In 
places a layer of silty clay loam, generally less than 6 
inches thick, is between the Cig horizon and the IIC2g ho 
rizon. These horizons are grayish brown or light brownish 
gray in the upper part and dark grayish brown to light 
brownish gray in the lower part. They are calcareous and 
contain few to common, fine to medium, faint to distinct, 
dark-brown mottles. The lower part of the C horizon 
ranges from silt loam to very fine sandy loam. Strata that 
are less than 6 inches thick and finer or coarser textured 
occur in places. 

In Dakota County the Onawa soils have mottles that are 
darker colored than is defined as within the range for the 
pues: Due this does not alter the usefulness or behavior of 
the soils. 
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The Onawa soils are near Albaton, Forney, and Owego 
soils. Below a depth of about 15 inches, Onawa soils are 
silt loam, but Albaton, Forney, and Owego soils are clay or 
silty clay, 

Onawa silty clay, 0 to 2 percent slopes (On).—This 
soil is deep. It is in swales that were old stream chan- 
nels and in large, broad areas where soil material has 
been deposited and has accumulated. The areas range 
from 20 to 70 acres in size. 

Included with this soil in mapping are small areas 
that have a layer of silt loam or silty clay loam over- 
wash material less than 10 inches thick. Also included 
are a few areas of Albaton soils. 

Runoff is slow, and wetness is a hazard on this soil. 
The water table is at a depth of less than 48 inches in 
low areas. The clayey surface layer is difficult to work, 
and a good seedbed is difficult to obtain. These soils 
can be cultivated satisfactorily only within a narrow 
range of moisture content. Maintaining good tilth is a 
major concern of management. Even with improved 
drainage, cultivation is delayed because the soil is wet 
in some seasons. 

Most of the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Some areas 
are in grass, and a few areas are in trees. Both dry- 
land and irrigation management are used. Capability 
units IIw-1 dryland and IIw-1 irrigated; windbreak 
suitability group 2. 


Owego Series 


The Owego series consists of deep, nearly level, 
poorly drained and somewhat poorly drained soils 
that formed in clayey and silty alluvium (fig. 9), These 
soils are on bottom lands of the Missouri River Valley. 

In a representative profile, the surface layer is very 
dark grayish-brown silty clay 7 inches thick. The sub- 
soil is very dark grayish-brown, firm silty clay 4 
inches thick. The underlying material is grayish- 
brown silty loam in the upper 11 inches. Below this is 
dark grayish-brown silty clay that extends to a depth 
of 60 inches. The soil is calcareous below a depth of 11 
inches. 

Owego soils have very slow permeability, but the 
silty layer between depths of 11 and 22 inches has 
moderate permeability. Their available water capacity 
is moderate. Their organic-matter content is moder- 
ately low, and their natural fertility is low. They re- 
lease moisture slowly to plants. 

Owego soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Owego silty clay, 0 to 2 
percent slopes, in a cultivated field 1,353 feet north 
and 92 feet east of the southwest corner of sec. 34, T. 
29 N., R. 9 E. 

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
silty clay, gray (10YR 5/1) dry; strong, coarse, 


blocky structure parting to strong, medium, blocky; 
hard, firm; mildly alkaline; abrupt, smooth bound- 


ary. 

Bg—7 to 11 inches, very dark grayish-brown (5Y 3/1) silty 
clay, grayish brown (5Y 5/1) dry; moderate 
coarse, blocky structure parting to strong, me- 


Figure 9.—Profile of Owego silty clay. Between depths of about 
15 and 22 inches is light-colored layer of silt loam that is a 
distinctive feature of the Owego soils. 


dium, blocky; hard, firm; mildly alkaline; abrupt, 
smooth boundary. 

IICi—11 to 22 inches, grayish-brown (2.5Y 6/2) silt loam, 
light brownish gray (2.5Y 6/2) dry; weak, me- 
dium, platy structure; soft, very friable; violent 
effervescence; moderately alkaline; gradual, smooth 
boundary. 

IIIC2g—22 to 25 inches, dark grayish-brown (2.5Y 4/2) 
silty cer grayish brown Nant 5/2) dry; moder- 
ate, medium, subangular blocky structure parting 
to strong, fine, blocky; hard, firm; violent effer- 
vescence; moderately alkaline; gradual, smooth 
boundary. 

IlIC3g—25 to 33 inches, dark grayish-brown (2.5Y 4/2) 
silty clay, grayish brown (2.5Y 5/2) dry; moder- 
ate, medium, blocky structure parting to strong, 
fine, blocky; hard, firm; violent effervescence; 
moderately alkaline; gradual, smooth boundary. 

I1IC4g—33 to 60 inches, dark grayish-brown (2.5Y 4/2) 
silty clay, grayish brown (2.5Y 5/2) dry; strong, 
medium, blocky structure; hard, very firm; violent 
effervescence; moderately alkaline. 
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The A horizon ranges from 6 to 10 inches in thickness 
and from very dark gray to very dark grayish brown in 
color. The Bg horizon ranges from 4 to 12 inches in thick- 
ness and from very dark grayish brown to dark gray in 
color. The IIC1 horizon is stratified dark grayish-brown to 
grayish-brown silt loam, silty clay loam, loam, or clay 
loam. It is 6 to 12 inches thick. The IIIC horizon is very 
dark gray and dark grayish-brown silty clay or clay, but 
thin, less clayey layers are common below a depth of 40 
inches. Reaction ranges from mildly alkaline to moderately 
alkaline in the A and Bg horizons. 

In Dakota County the Owego soils have clayey layers, in 
the upper part of the profile, that are slightly thinner than 
deaned as within the range for the Owego series, and the 
underlying material lacks mottles. But these differences do 
significantly alter the usefulness and behavior of these 
soils. 

Owego soils are near Albaton, Blake, and Onawa soils. 
They have a distinct silty layer in the upper part of the C 
horizon, which is lacking in Albaton soils. Owego soils are 
silty clay in the lower part of the C horizon, and this layer 
is finer textured than that in Blake and Onawa soils. 

Owego silty clay, 0 to 2. percent slopes (Ow).—This 
soil is in areas where soil material has been deposited 
and has accumulated and in other areas on bottom 
lands of the Missouri River Valley that are subject to 
flooding. The areas range from 20 to 60 acres in size. 

Included with this soil in mapping are small areas 
where the silty layer in the upper part of the underly- 
ing material is thicker and other areas where it is at a 
greater depth. Also included are a few areas of Alba- 
ton and Blake soils. 

The clayey surface layer, slow surface drainage, and 
ponded water in some areas are the principal limita- 
tions if this soil is cultivated. Maintaining good tilth 
and preparing a good seedbed are difficult. Timeliness 
of tillage operations is an important concern in man- 
aging this soil. The soil can be successfully cultivated 
only within a narrow range of moisture content. Run- 
off is slow. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Capability 
units IIIw-1 dryland and IIIw-1 irrigated; wind- 
break suitability group 2. 


Percival Series 


The Percival series consists of deep, nearly level, 
somewhat poorly drained soils that formed in clayey 
and sandy alluvium. These soils are clayey in the upper 
part of the profile and sandy in the lower part. They 
are in areas of the Missouri River bottom lands where 
soi] material has been deposited recently and has ac- 
cumulated. This soil has a fluctuating water table at a 
depth of 4 to 8 feet. The water table subsides during 
ay periods, however, and droughtiness is then a haz- 
ard. 

In a representative profile, the surface layer is very 
dark grayish-brown light silty clay 7 inches thick. The 
upper part of the underlying material, extending to a 
depth of 21 inches, is dark-gray and dark grayish- 
brown silty clay and silty clay loam. Below this depth, 
and extending to a depth of 60 inches, is dark grayish- 
brown and grayish-brown fine sand. Below a depth 
of 46 inches, the underlying material is mottled. The 
soil is calcareous throughout, 

Percival soils have slow permeability in the clayey 
upper part of the profile and rapid permeability in the 


sandy lower part. Available water capacity is low. The 
organic-matter content is moderately low, and natural 
fertility is low. These soils release moisture slowly to 
plants. 

Percival soils are suited to cultivated crops under 
both dryland and irrigation management. They are 
also suited to grass, trees and shrubs, wildlife habitat, 
and recreation. 

Representative profile of Percival silty clay, 0 to 2 
percent slopes, in a cultivated field 2,112 feet west and 
a By zou of the northeast corner of sec. 29, T. 28 


Ap—0 to 7 inches, very dark grayish-brown (2.5Y 3/2) 
light silty clay, grayish brown (2.5Y 5/2) dry; 
moderate, coarse, subangular blocky structure; 
hard, firm; violent effervescence; mildly alkaline; 
abrupt, smooth boundary. 

Cig—7 to 18 inches, dark-gray (5Y 4/1) silty clay, gray 
(5Y 5/1) dry; strong, fine, blocky structure part- 
ing to strong, very fine, blocky; very hard, very 
firm; violent effervescence; moderately alkaline; 
abrupt, smooth boundary. 

C2g—18 to 21 inches, dark grayish-brown (2.5Y 4/2) silty 
clay loam, grayish brown (2.5Y 5/2) dry; common, 
fine, prominent, dark reddish-brown (5YR 3/4) 
mottles; moderate, very fine, blocky structure; 
hard, firm; violent effervescence; moderately alk- 
laine; clear, wavy boundary. 

IIC3—21 to 24 inches, dark grayish-brown (10YR 4/2) fine 
sand, grayish brown (10YR 5/2) dry; single 
grained; loose; violent effervescence; moderately 
alkaline; clear, wavy boundary. 

IIC4—24 to 46 inches, grayish-brown (10YR 5/2) fine sand, 
light brownish gray (10YR 6/2) dry; single 
grained; loose; violent effervescence; moderately 
alkaline; clear, wavy boundary. ; 

IIC5—46 to 54 inches, dark grayish-brown (10YR 4/2) fine 
sand, light brownish gray (10YR 6/2) dry; com- 
mon, medium, faint, strong-brown (7.5YR 5/6) 
mottles; single grained; loose; violent efferves- 
cence; moderately alkaline. 

TIC6—54 to 60 inches, dark grayish-brown (10YR 4/2) fine 
sand, light brownish gray (10YR 6/2) dry; few, 
faint, fine, strong-brown (7.5YR 5/6) mottles; sin- 
gle grained; loose; violent effervescence; moder- 
ately alkaline. 


The A horizon ranges from 5 to 8 inches in thickness. It 
is very dark grayish-brown or very dark gray silty clay. 
Reaction is mildly alkaline or moderately alkaline. The Clg 
horizon ranges from very dark gray to dark grayish-brown 
silty clay or clay. The C2g horizon is dark grayish-brown 
to very dark gray silty clay loam or silty clay. At a depth 
of 15 to 30 inches, the clayey material is abruptly under- 
lain by a IIC horizon of loamy sand or sand. This horizon 
ranges from dark grayish brown to grayish brown in color. 
In the lower part of the IIC horizon are mottles that range 
from common and fine to medium and faint. 

Percival soils are near Onawa and Sarpy soils. They are 
sandy in the lower part of the C horizon rather than silty, 
as Onawa soils are. Percival soils are more poorly drained 
than Sarpy soils and are finer textured in the upper part 
of the profile than those soils. 


Percival silty clay, 0 to 2 percent slopes (Pe).—This 
soil is deep. It is in areas of the Missouri River bot- 
tom lands where soil material has been deposited re- 
cently and has accumulated. It is near channels of the 
Missouri River, and many areas are in swales. The 
areas range from 20 to 40 acres in size. 

Included with this soil in mapping are a few areas 
that have as little as 12 inches of clayey material over 
the underlying fine sand. Some areas have slower sur- 
face drainage as well as a high water table than is de- 
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scribed for the Percival soils. Also included are small 
areas of Onawa soils and areas of Sarpy silty clay, 
overwash, 0 to 2 percent slopes. 

A clayey surface layer, slow surface drainage, pond- 
ing of water in some areas, and the low available 
water capacity are limitations if this soil is cultivated. 
Runoff is slow. The water table is high, and the soil is 
wet in spring. The water table subsides during the 
growing season, and then droughtiness is a hazard. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Capability 
units If[w-1 dryland and Ilw-1 irrigated; windbreak 
suitability group 2, 


Sansare Series 


The Sansare series consists of shallow, strongly 
sloping to steep, well-drained soils that formed in 
material weathered from shale (fig. 10). These soils 
are on uplands. 

In a representative profile, the surface layer is 
dark-brown calcareous clay loam 6 inches thick. The 
transitional layer, 6 inches thick, is dark-brown cal- 
careous silty clay loam. The underlying material, ex- 


Figure 10.—Profile of Sansare soil, This soil is shallow and 
formed in the underlying soft, clayey bedded shale. 


tending to a depth of 60 inches, is mixed light brown- 
ish-gray and dark grayish-brown partly weathered 
clayey shale in the upper part and mixed light brown- 
ish-gray and very dark grayish-brown, clayey, bedded 
shale in the lower part. A few small accumulations of 
calcium carbonate are below a depth of 20 inches. 

Sansare soils have slow permeability and a very low 
available water capacity. Their organic-matter content 
and their natural fertility are low. They release mois- 
ture slowly to plants. 

Sansare soils are suited to grass, wildlife habitat, 
and recreation use, They are not suited to the common 
nee crops because they are too shallow and too 
steep. 

In Dakota County, Sansare soils are not mapped 
separately but occur in a complex with Nora soils. 

Representative profile of Sansare clay loam, in an 
area of Sansarc-Nora complex, 11 to 30 percent slopes, 
in a cultivated field 1,100 feet south and 2,000 feet 
a of the northwest corner of sec. 15, T. 27 N., R. 8 

Ap—0 to 6 inches, dark-brown (10YR 4/38) clay loam, 
brown (10YR 5/3) dry; moderate, medium and 
fine, granular structure; hard, firm; violent effer- 
vescence; moderately alkaline; abrupt, smooth 
boundary, 

AC—6 to 12 inches, dark-brown (10YR 4/3) silty clay 
loam, brown (10YR 5/3) dry; moderate, coarse, 
subangular blocky structure parting to moderate, 
medium granular; hard, firm; many roots; vio- 


lent effervescence; moderately alkaline; clear, 
smooth boundary. 
C1—12 to 20 inches, mixed light brownish-gray (2.5Y 6/6) 


and dark grayish-brown (5Y 4/2) slightly weath- 
ered clayey shale, mixed light olive gray (5Y 6/2) 
and light gray (2.5Y 7/4) dry; hard, firm; com- 
mon very fine shale fragments; mildly alkaline; 
clear, smooth rikerierp 

C2—20 to 60 inches, mixed light brownish-gray (2.5Y 6/6) 
and very dark grayish-brown (2.5Y 3/2) bedded 
clayey shale, mixed light gray (2.5Y 7/4) and 
ereyiek brown (2.5Y 6/2) dry; hard, firm; few 
small accumulations of calcium carbonate; moder- 
ately alkaline. 


The A horizon ranges from 6 to 10 inches in thickness 
and is very dark grayish-brown to dark grayish-brown clay 
loam or silty clay loam. The AC horizon is dark-brown 
silty clay loam or clay loam. The A and AC horizons con- 
tain lime derived from adjacent areas of loess. The C hori- 
zon ranges from very dark grayish brown to grayish 
brown. The shale in this horizon has a wide range of color 
and is generally bedded. It is soft in the upper part and 
gets harder with increasing depth. Typically, it does not 
contain free carbonates, Shale, which is considerably frac- 
tured, limits the root zone for most plants, but the roots of 
some plants can enter fractures between the bedding 
planes. Depth to shale bedrock that is semihard when moist 
and hard when dry is 8 to 20 inches. Crystals of gypsum 
are commonly present, 

In Dakota County the Sansare soils are in an area of 
higher rainfall, have less clay in the A horizon, and have a 
browner color in the C horizon than is defined as within 
the range for the series. These differences do not alter the 
usefulness and behavior of these soils. 

Sarsare soils are near Nora and Crofton soils. They are 
shallow and formed in material weathered from shale, 
whereas Nora and Crofton soils are deep and formed in 
loess, ants soils are finer textured than Nora and Crof- 
ton soils. 


Sansare-Nora complex, 11 to 30 percent slopes 
(SaF).—This mapping unit is on divides between 
drainageways,. The areas range from 10 to 30 acres in 
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size; the largest area occurs along Fiddlers and Wigle 
Creeks, In most areas the Sansare soil makes up 50 to 
about 80 percent of the acreage, but in a few areas the 
Nora soil occupies the most acreage. 

The profile of the Nora soil in this mapping unit is 
similar to the one described as representative for the 
Nora series, but the surface layer is slightly lighter in 
color and is thinner. 

Included with this complex in mapping are small 
areas of Sansarc soils that are severely eroded and 
shallower to bedrock than the representative Sansarc 
soils. In these areas the soils are lighter in color than 
is typical for the series. Also included are small areas 
of Crofton soils. In places, the shale bedrock crops out. 

The Sansarc part of this complex has a limited root 
zone. Available water capacity is very low. Bedrock is 
near the surface and crops out in some places. Runoff 
is rapid on both soils, and water erosion is a hazard if 
the soils are cultivated. Workability is difficult because 
of the shale bedrock and the slope. 

Nearly all the acreage is in grass. Some small areas 
are cultivated, but these soils are not suited to 
tilled crops. A few areas are in trees. Capability unit 
Vis—4 dryland; the Sansarc soil is in windbreak suita- 
bility group 10 and the Nora soil in windbreak suita- 
bility group 4. 


Sarpy Series 


The Sarpy series consists of deep, nearly level to 
moderately sloping, excessively drained soils that 
formed in alluvium (fig. 11). These soils are on bot- 
tom lands of the Missouri River Valley. They formed 
in recent calcareous alluvium deposited by overflow 
from the Missouri River. The topography is dunelike 
in places. 

In a representative profile, the surface layer is very 
dark grayish-brown loamy fine sand 7 inches thick. 
Below this is a transitional layer, about 7 inches thick, 
of dark grayish-brown loamy fine sand. The underly- 
ing material, extending to a depth of 60 inches, is 
grayish-brown fine sand. The soil is calcareous 
throughout. 

Sarpy soils have rapid permeability and a low avail- 
able water capacity. Their organic-matter content and 
their natural fertility are low. 

Some areas of Sarpy soils are suited to cultivated 
crops, under both dryland and irrigation management, 
where the slope is not too strong. Sarpy soils are also 
suited to grass, trees and shrubs, wildlife habitat, and 
recreation. 

Representative profile of Sarpy loamy fine sand, 0 to 
6 percent slopes, in a cultivated field 1,700 feet east 
and 100 feet north of the southwest corner of sec. 7, 
T. 29N.,R.9E. 

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
loamy fine sand, dark grayish brown (10YR 4/2) 
dry; single grained; loose; slight effervescence; 
mildly alkaline; abrupt, smooth boundary. 

AC—7 to 14 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand, grayish brown (10YR 5/2) dry; weak, 
coarse, blocky structure; strong effervescence; 
moderately alkaline; clear, smooth boundary. 

C—14 to 60 inches, grayish-brown (10YR 5/2) fine sand, 
light brownish gray (10YR 6/2) dry; single 


= 


Figure 11.—Profile of Sarpy loamy fine sand, This excessively 
drained sandy soil is caleareous at the surface. 


grained; loose; violent effervescence; moderately 
alkaline. 


The A horizon ranges from 4 to 12 inches in thickness. 
It is very dark grayish brown or dark grayish brown, Most 
Barpy soils have an A horizon of loamy fine sand or fine 
sand, but a silty clay overwash phase is also mapped in 
Dakota County. In some eroded areas, the C horizon of 
grayish-brown fine sand is at or near the surface, The A 
horizon is mildly alkaline to moderately alkaline and is cal- 
careous. The AC horizon is dark grayish-brown to gray- 
ish-brown loamy fine sand or fine sand, The C horizon is 

ale-brown to grayish-brown loamy fine sand or fine sand. 
n some wet areas this layer is mottled. In some places 
thin layers of finer textured material are in the underlying 
material, 

The Sarpy soils are near Haynie, Grable, and Percival 
soils. Their C horizon is coarser textured than that of 
Haynie soils. Sarpy soils are coarser textured in the AC 
and C horizons than Grable soils. Except for the overwash 
phase, Sarpy soils are coarser textured in the A and AC 

orizons than Percival soils. 


Sarpy fine sand, 2 to 11 percent slopes (SbD),— 
This soil has been reworked by wind in most areas, 
and is near banks of the Missouri River, It has irregu- 
lar short slopes and is on knolls and low dunes. The 
areas range from 10 to 100 acres in size; the largest 
areas are near the river. There, the vegetation is mini- 
mal and the soil is subject to soil blowing. Where the 
soil material remains in place, there is a sparse cover 
of trees and grasses. In a few places, the sandy mate- 
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rial has been deposited in areas where there are older 
established trees. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is fine sand and is lighter in color. 

Included with this soil in mapping are small areas 
that have a clayey surface layer. Also included are a 
few, smooth, lower areas that have coarse sand or 
areye and a few small pebbles scattered on the sur- 

ace, 

The sandy surface layer, low organic-matter con- 
tent, and low available moisture capacity are the prin- 
cipal limitations. Soil blowing is a hazard where this 
soil is not protected. This soil is droughty. 

All the acreage serves as wildlife habitat or 
recreation areas. Capability units VIs-7 dryland and 
IVs-12, irrigated; windbreak suitability group 7. 

Sarpy loamy fine sand, 0 to 6 percent slopes (ScC).— 
This soil is deep along the Missouri River bottom 
lands where alluvium was recently deposited. The 
areas range from smooth and plainlike to hummocky. 
Areas range from 10 to 40 acres in size. This soil has 
the profile described as representative for the series. 

Included with this soil in mapping are small areas 
of Grable soils, Also included are soils that have a thin 
silty or clayey surface layer and that occur in low 
swales. Some included soils are clayey in the surface 
layer. A few areas of soils under Crystal Lake have a 
higher water table than is defined for the series. These 
wetter soils include the beach area of Crystal Lake. 

Runoff is slow, but droughtiness and soil blowing 
are hazards. Maintaining cover and increasing the or- 
ganic-matter content are the main concerns of man- 
agement. 

Nearly all the acreage is in grass or waste areas, 
but a few areas are cultivated. Corn is the principal 
crop. Capability units [Vs-7 dryland and IIIs—11 irri- 
gated; windbreak suitability group 3. 

Sarpy silty clay, overwash, 0 to 2 percent slopes 
(So).—This soil is deep and is in the lower part of 
areas that were former channels of the Missouri 
River. The areas are smooth and range from 40 to 80 
acres in size. 

This soil has a profile similar to the one described 
as representative for the series, but the surface layer 
is very dark grayish-brown silty clay 6 to 12 inches 


thick. Below this is a layer of grayish-brown silt loam. 


or very fine sandy loam that is 2 to 4 inches thick. At 
a depth of 10 to 15 inches is light brownish-gray fine 
sand. Some areas have loamy fine sand or loamy very 
fine sand in the underlying material. The entire profile 
is moderately alkaline and calcareous. Many, coarse, 
prominent, brown mottles are within a depth of 12 
inches in most places and are most numerous at the 
point of contact between the clayey material and the 
sandy material. 

Runoff is slow, and wetness early in spring and 
droughtiness later in the season are the main limita- 
tions. Where cultivated, the sandy underlying material 
is exposed in places, and soil blowing is a hazard. 

Nearly all the acreage is in pasture, but a few areas 
are in alfalfa. Where this soil is intermingled with 
other soils and cultivated, crops normally show the ef- 


fects of droughtiness. Capability units IVs—2 dryland 
and IVs-1 irrigated, windbreak suitability group 2. 


Waubonsie Series 


The Waubonsie series consists of deep, nearly level, 
moderately well-drained to somewhat poorly drained 
soils that formed in alluvium of mixed texture. These 
soils are on bottom lands of the Missouri River Valley. 

In a representative profile, the surface layer is very 
dark grayish-brown very fine sandy loam 7 inches 
thick. The underlying material, to a depth of 21 
inches, is dark grayish-brown loamy very fine sand. 
The next layer is the former surface layer of a now 
buried soil. It is very dark gray, light silty clay 8 
inches thick. Below this, extending to a depth of 38 
inches, is a layer of very dark grayish-brown silty 
clay. The next layer, extending to a depth of 60 
inches, is stratified grayish-brown silt loam. The pro- 
file is caleareous throughout. 

Waubonsie soils have moderately rapid permeability 
in the upper part, slow permeability in the middle 
part, and moderate permeability in the lower part. 
Their available water capacity is high. Their organic- 
matter content is moderately low, and their natural 
fertility is low. They release moisture readily to 
plants. 

Waubonsie soils are suited to cultivated crops. They 
are also suited to grass, trees and shrubs, wildlife hab- 
itat, and recreation use. 

Representative profile of Waubonsie very fine sandy 
loam, loamy substratum, 0 to 2 percent slopes, in a 
cultivated field 1,820 feet west and 100 feet south of 
the northeast corner of sec. 33, T. 29 N., R. 9 E. 


Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
very fine sandy loam, grayish brown (10YR 5/2) 
dry; single grained; soft, loose, strong efferves- 
cence; moderately alkaline; abrupt, smooth bound- 


ary. 

C—7 to 21 inches, dark grayish-brown (10YR 4/2) loamy 
very fine sand; single grained; loose; slight effer- 
vescence; moderately alkaline; abrupt, smooth 
boundary. 

IIAb—21 to 29 inches, very dark gray (10YR 3/1) light 
silty clay, dark gray (10YR 4/1) dry; weak, me- 
dium, blocky structure parting to weak, medium 
and strong, granular; slight hard, friable; organic 
stains; slight effervescence; moderately alkaline; 
clear, smooth boundary. 

IICb—29 to 38 inches, very dark grayish-brown (10YR 
8/2) silty clay, grayish brown (2.5Y 5/2) dry; 
moderate, coarse, blocky structure parting to mod- 
erate, medium and fine, blocky; hard, firm; strong 
effervescence; moderately alkaline; few small lime 
concretions; gradual, smooth boundary. 

I1ICb—88 to 60 inches, grayish-brown (2.5Y 5/2) silt loam, 

light gray (2.5Y 7/2) dry; massive; coarse strati- 

fication; soft, very friable; violent effervescence; 
moderately alkaline. 


The A horizon ranges from 6 to 10 inches in thickness. 
It is very dark grayish-brown or dark grayish-brown very 
fine sandy loam or loamy very fine sand. The C horizon is 
fine sandy loam or loamy very fine sand. The ITAb horizon 
is silty clay loam or silty clay. Depth to this horizon 
ranges from 18 to 30 inches. The IIICb horizon begins at a 
depth ranging from 34 to 42 inches. It is stratified with 
thin layers of finer and coarser texture. 

Waubonsie soils are near Haynie, Modale, and Sarpy 
soils. They have finer textured material at a depth of 20 to 
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40 inches than Haynie soils. Waubonsie soils are coarser 
textured at a depth of less than 20 inches than Modale 
soils. They are finer textured, at a depth below 20 inches, 
than Sarpy soils. 

Waubonsie very fine sandy loam, loamy substratum, 
0 to 2 percent slopes (Wu).—This soil is deep and is 
on bottom lands. The areas range from 10 to 40 acres 
in size. 

Included with this soil in mapping are areas where 
the clayey material is nearer to the surface than the 
one described as representative for the series. In 
places the silt loam in the underlying material is as 
shallow as 30 inches below the surface. Also, in places 
the soil is clayey to a depth below 60 inches. Also in- 
cluded are areas of Haynie, Sarpy, and Modale soils. 

If dry or excessively tilled, this soil is subject to soil 
blowing. It is also slightly droughty where the clayey 
underlying material is deeper than typical. Because in 
wet seasons a perched water table above the clay layer 
restricts root growth, crops are susceptible to drought 
late in summer. 

Nearly all the acreage is cultivated. Corn, soybeans, 
and alfalfa hay are the principal crops. Vegetable 
crops are also grown in some areas and are irrigated. 
Capability units IIs—6 dryland and IIs-8 irrigated; 
windbreak suitability group 3. 


Use and Management of the Soils 


This section provides information on the use and 
capabilities of the soils for crops. A brief range man- 
agement section gives general information for the pro- 
duction of native grass. The woodland and windbreaks 
section gives information on the native woodland, suit- 
ability of the soils for windbreaks, and the trees 
suitable for each site. A short section and a table pro- 
vide a choice of plants suitable for environmental 
plantings. The section on wildlife discusses the soil as- 
sociations in the county and how wildlife habitat is 
affected by each. Various engineering evaluations and 
test data are listed for the soils in the county, and in- 
formation on how these affect the use of the soil for 
engineering purposes is given. 


Management of the Soils for Crops ” 


This section first discusses general management of 
dryland soils and of irrigated soils. Next, the capabil- 
ity system used to classify soils for the production of 
cultivated crops and for pastures is explained and 
management of the soils in the county by capability 
units is discussed. A table showing predicted yields of 
the principal crops is given. 

Most soils of Dakota County are fertile and well 
suited to crops where the limitations and hazards have 
been corrected and where suitable management prac- 
tices are used. Water erosion, flooding adjacent to 
streams, soil blowing, loss of fertility, and leaching 
are the principal concerns of management. 

Approximately 36 percent of the soils of Dakota 
County have slopes of more than 10 percent, and 
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about 11 percent have slopes of more than 17 percent. 
Many areas of strongly sloping soils in the Crofton, 
Ida, Moody, and Nora series have previously been cul- 
tivated but are now in grass and are used for pasture 
or hay production. Water erosion on soils of the up- 
lands and the corresponding deposit of silt in the val- 
leys have occurred in many places. Both sheet and 
gully erosion are commonly evident. The excessive run- 
off from the steeper slopes after heavy rains floods the 
bottom lands and reduces soil fertility. 


General management of dryland soils 


Conservation practices, such as terraces and contour 
farming, grassed waterways, and a cropping system 
that includes mulch tillage and limited use of row 
crops, are suited to the gently sloping and moderately 
sloping Moody, Nora, and Crofton soils. These prac- 
tices help keep soil losses to a minimum. Soils on bot- 
tom lands, such as those in the Kennebec and Forney 
series, commonly require some protection from runoff 
water. The use of diversions above the flooded areas 
and good water conservation practices on the adjacent 
areas help to reduce the hazard of flooding. 

On the steeper, more erodible soils, such as those in 
the Monona, Nora, and Crofton series, a management 
system that includes pasture and hay crops can be used. 
Production of an abundance of crop residue to help 
control erosion is not always possible on these soils. 
Therefore, in these areas grass or hay crops are needed 
to help protect the soil. 

The major cultivated crop in Dakota County is corn. 
Soybeans, alfalfa, and oats are also important. An ex- 
tensive acreage of soils on the bottom lands, such as 
Blencoe, Onawa, Kennebec, Forney, and Haynie soils, 
is in row crops. During some years, flooding on these 
soils is a hazard. A sizable acreage of soils on the up- 
lands, such as those in the Nora and Moody series, 
also is in row crops. Barley, sorghum, and wheat are 
minor crops. 

Pasture is principally a mixture of bromegrass, al- 
falfa, and other cooi-season grasses or a mixture of 
warm-season, native grasses. The warm-season 
grasses are planted mainly on the steeper soils that 
are less desirable for crops. The cool-season grasses 
are grazed early in spring and early in summer and 
again during the late fall growing season. The warm- 
season grasses are grazed during June, July, and Au- © 
gust. Some of the pasture is part of a long-term crop- 
ping system and is alternated with row crops. 

Cultivated soils in Dakota County should be tested 
to determine their need for commercial fertilizer. 
There should be a correlation between the amount of 
moisture in the soil and the amount of fertilizer ap- 
plied, especially on dryland crops. Soils that are dry in 
the subsoil need less fertilizer during periods of low 
rainfall than during periods of normal or above aver- 
age rainfall. Nearly all soils respond to nitrogen ferti- 
lizer. Eroded soils of the Moody, Nora, Crofton, and 
Ida series commonly respond to phosphorus and zinc. 

Crop residue left on the surface during tillage oper- 
ations is valuable for reducing losses from soil blow- 
ing and water erosion. Mulch tillage and till-plant sys- 
tems of seedbed preparation are good management 
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practices that reduce runoff and sediment losses. Pas- 
ture on the steeper soils of the county needs an ade- 
quate growth of grasses for protection against water 
erosion. In tame pasture and range, a minimum 4-inch 
height of grass at all times provides good protection 
against erosion. 


General management of irrigated soils 


Only a small percentage of cropland in Dakota 
County is irrigated. Nebraska Agricultural Statistics 
report 3,500 irrigated acres in the county in 1971. 
Water for irrigated land comes entirely from wells. 
Irrigation water is used primarily to supplement natu- 
ral rainfall during dry years. During normal years, 
less irrigation is used. Soils that are level or very 
gently sloping are best suited to irrigation. Much 
water is lost if sloping soils are irrigated, and the ex- 
cessive runoff causes erosion. 

Where suitable quantities of underground water are 
available, there is a potential for increasing the 
amount of irrigated land and the acreage of pasture 
and range and for a greater use of conservation prac- 
tices, particularly on the gently sloping soils. 

Most of the acreage of irrigated soils in Dakota 
County is in the Missouri River Valley. A smaller 
acreage is in the uplands where irrigation water is 
available. 

An irrigated soil generally needs management that 
differs from that needed on the same soil if it were 
dryfarmed. Different methods of irrigation generally 
are needed if the kind of crop grown on a particular 
field is changed. For example, the method used to irri- 
gate a row crop is generally different from that used 
to irrigate a close-sown or pasture crop. 

Furrow irrigation is the most common surface 
method of irrigating row crops. The water gets to the 
furrows between the plant rows from gated pipe. On 
nearly level soils, such as Kennebec and Haynie soils, 
the furrows are generally straight and follow field 
boundaries. Furrow irrigation can be used on steeper 
soils, such as Judson silty clay loam, 2 to 6 percent 
slopes, but the furrows should be on the contour to 
carry the water across, rather than down, the slope. 

In border irrigation, the irrigation water is con- 
trolled by borders or small dikes along the sides of 
narrow fields. The water flows as a thin uniform sheet 
and is absorbed by the soil as it advances across the 
field. The strips need to be level and of uniform grade. 
Border irrigation is well suited to soils such as Haynie 
silt loam, 0 to 2 percent slopes. 

In sprinkler irrigation, water is applied by sprin- 
klers at a rate that the soil can absorb without runoff. 
Sprinklers can be used on the more sloping soils as 
well as on the nearly level soils. Soils, such as Monona 
silt loam, 6 to 11 percent slopes, are suited to the 
sprinkler method. Because the water can be carefully 
controlled, sprinklers have special uses in conservation 
farming, such as establishing new pastures on moder- 
ately steep slopes. In summer, however, some water is 
lost through evaporation, and wind drift can cause an 
uneven application of the water. 

Sprinkler systems are of two general kinds. In one 
kind, sprinklers are set at a certain location, and they 


remain there until a specified amount of water is ap- 
plied. The other kind is a center-pivot system, in 
which sprinklers revolve around a central point. 

Soils hold a limited amount of water. Irrigation 
water, therefore, is applied at intervals that will keep 
the soil profile wet at all times. The interval varies ac- 
cording to the crop and the time of year. The water 
should be applied only as fast as the soil can absorb it. 
A deep irrigated soil in Dakota County holds about 2 
inches of available water per foot of soil depth. A soil 
that is 4 feet deep and planted to a crop that sends its 
roots to that depth can hold about 8 inches of avail- 
able water for that crop. 

Better efficiency is obtained if irrigation is begun 
when about half of the stored water has been used by 
the plants. Thus, if a soil holds 8 inches of available 
water, irrigation should be started when about 4 
inches has been removed by the crop. Irrigation should 
be planned to replace the amount that has been used 
by the crop. 

Irrigated fields need management that controls or 
regulates the irrigation water in such a way that good 
crop growth is obtained without wasting water or soil. 
The size of the furrow stream or the sprinkler rate 
should be adjusted so that the water thoroughly mois- 
tens the soil without excessive runoff or erosion. The 
irrigation water can be recycled to irrigate the same 
field or other fields nearby. 

Assistance in planning and laying out an irriga- 
tion system is available through the local office of the 
Soil Conservation Service or the county agricultural 
agent, Estimates concerning cost of equipment can be 
obtained from local irrigation equipment dealers and 
from manufacturers. 

Irrigated soils generally produce higher yields than 
dryfarmed soils, but more plant nutrients, particularly 
nitrogen and phosphorus, are removed when the crop 
is harvested. Returning all crop residue to the soil and . 
adding manure and commercial fertilizer help to re- 
store the plant nutrients. Most soils used for grain 
crops respond to nitrogen. Soils disturbed during land 
leveling, particularly where the topsoil has been re- 
moved, respond to phosphorus, zinc, and iron. The 
kind and amount of fertilizer needed for specific crops 
should be determined by soil tests. 

The principal irrigated crops in Dakota County are 
corn, soybeans, alfalfa, and pasture. Corn and soy- 
beans are grown in rows 30 to 40 inches apart. Irriga- 
tion water can be applied in the furrows between the 
rows. Alfalfa and pasture grasses are irrigated by 
flooding or sprinkler systems. Sprinkler irrigation can 
also be used on corn and soybeans. 

The cropping sequence for soils well suited to irriga- 
tion consists mainly of row crops. A change from corn 
to soybeans and then to alfalfa or grass helps to con- 
trol the cycle of disease and insects that commonly 
occurs if the same crop is grown year after year. 
Gently sloping soils, however, such as Nora silt loam, 2 
to 6 percent slopes, eroded, which are subject to ero- 
sion if irrigated, are better suited to a cropping se- 
quence that includes several years of row crops fol- 
lowed by 3 to 5 years of hay or pasture. Close grown 
crops, such as alfalfa or a mixture of alfalfa and grass, 
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can be grown. Strongly sloping soils, such as Napier 
silt loam, 6 to 11 percent slopes, are better suited to 
irrigated pasture crops than to row crops. 


Capability grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
groups are made according to the limitations of the 
soils if used for field crops, the risk of damage if they 
are used, and the way they respond to treatment. The 
grouping does not take into account major. and gener- 
ally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not 
take into consideration possible but unlikely major re- 
clamation projects; and does not apply to horticultural 
crops or other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils used 
for other purposes, but this classification is not a sub- 
stitute for interpretations designed to show suitability 
and limitations of groups of soils for range, forest 
trees, or engineering. 

In the capability system, all kinds of soils are 
grouped at three levels: the capability class, subclass, 
and unit. These are discussed in the following para- 
graphs. 

CAPABLITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numer- 
als indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class IIT soils have severe limitations that reduce 
the plants, require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very 
careful management, or both. 

Class V soils are not likely to erode but have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, or 
wildlife. 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and 
limit their use largely to pasture or range, 
woodland, or wildlife. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife. 

Class VIII soils and landforms have limitations 
that preclude their use for commerical plants 
and restrict their use to recreation, wildlife, 
or water supply or to esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, e, 
w, s, or c, to the class numeral, for example, IIe. The 
letter e shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained; w 


shows that water in or on the soil interferes with 
plant growth cultivation (in some soils the wetness 
can be partly corrected by artificial drainage); s 
shows that the soil is limited mainly because it is shal- 
low, droughty, or stony; and c, used in only some 
parts of the United States but not in Dakota County, 
shows that the chief limitation is climate that is too 
cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by ww, s, and 
c, because the soils in class V are subject to little or 
no erosion, though they have other limitations that re- 
strict their use. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. 
Thus, the capability unit is a convenient grouping for 
making many statements about management of soils. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
IIe-1 or IIIw-2. Thus, in one symbol, the Roman nu- 
meral designates the capability class, or degree of limi- 
tation; the small letter indicates the subclass or kind 
of limitation as defined in the foregoing paragraph; 
and the Arabic numeral specifically identifies the capa- 
bility unit within each subclass. 


Management by capability units 


In this section each of the capability units in Dak- 
ota County is discussed. Common features of the soil 
in each unit are described, and properties that affect 
management are given. 

The capability units described here are based on 
both the dryland system of management and the irri- 
gation system of management. The dryland and irri- 
gated crops grown under each system are given, to- 
gether with the hazards and limitations that pertain 
to the soils under each kind of management. Next is 
discussed the practices that can be used to overcome 
the problems involved in the management of soils of 
each capability unit. 

The capability unit designation for each soil in the 
county can be found in the Guide to Mapping Units at 
the back of the survey. All soils in Nebraska are 
placed in irrigation design groups. These design 
groups are described in the Irrigation Guide for Ne- 
braska. Arabic numbers in the irrigation capability 
unit indicate the design group to which the included 
soils belong. 


CAPABILITY UNIT I-1, DRYLAND 


This unit consists of nearly level soils that have a 
surface layer of silt loam or silty clay loam. These 
deep, well-drained to somewhat poorly drained soils 
are on bottom lands. The subsoil is silt loam or silty 
clay loam, and the underlying material is silt loam, 
silty clay loam, or silty clay. The surface layer is 
slightly acid to moderately alkaline. 

Most of these soils have moderate permeability, but 
some have moderately slow permeability in the upper 
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part or slow permeability in the underlying material. 
These soils have a high available water capacity. Their 
organic-matter content and natural fertility range 
from low to high. These soils absorb moisture easily 
and release it readily to plants. They have easy worka- 
bility. Runoff is slow or medium. 

These are some of the best soils for growing culti- 
vated crops in Dakota County. Soil blowing is a minor 
hazard on some soils. Under dryland management, 
natural rainfall is adequate to meet crop needs in most 
years. 

These soils are suited to all the crops commonly 
grown in the county and are especially suited to corn, 
soybeans, grain sorghum and other field crops. Row 
crops can be grown year after year if proper amounts 
of fertilizer are used and if weeds, plant disease, and 
insects are controlled. Crops on these soils respond well 
to the addition of nitrogen fertilizer. These soils also 
are well suited to pasture. 

Grassed waterways are useful to conduct runoff 
away from areas of these soils. In some places, diver- 
sion ditches help prevent damage by runoff from adja- 
cent higher areas. Grassing the turnrows helps control 
weeds along field borders, 


CAPABILITY UNIT Ife-1, DRYLAND 


This unit consists of well drained and moderately 
well drained, gently sloping soils. These deep soils are 
on broad ridgetops, colluvial foot slopes, and bottom 
lands. The surface layer, subsoil, and underlying mate- 
rial are silt loam or silty clay loam. The surface layer 
is slightly acid or mildly alkaline. 

These soils have moderate or moderately slow 
permeability and a high available water capacity. 
Their organic-matter content is moderate to high, and 
their natural fertility is medium or high. These soils 
absorb moisture easily and release it readily to plants. 
Some receive additional moisture from adjacent steep 
areas. They are easy to work. Runoff is medium. 

Erosion is not a serious hazard, but soil blowing oc- 
curs in some years. Ditches may form in natural wa- 
terways where water from adjacent land moves across 
areas of some soils. These soils respond well to ferti- 
lizer. Lime is needed in places to establish legumes. 

These soils are suited to all crops commonly grown 
in the county, including corn, oats, soybeans, rye, and 
barley. Terraces, contour farming, and grassed water- 
ways help to keep water from concentrating on long 
slopes. A cropping system that includes grasses and 
legumes helps to control erosion and to build a supply 
of organic matter, maintain fertility, and improve 
tilth. Keeping crop residue on the surface and using 
commercial fertilizer are valuable in maintaining fer- 
tility. In the year preceding the establishment of a leg- 
ume crop, the soil can be tested to determine the 
amount of lime needed to neutralize the acidity in 
some of these soils. 

Many farmsteads are located in areas of these soils. 
These soils also are well suited to trees in windbreaks, 
to pasture, and to garden crops. 


CAPABILITY UNIT IIs-5, DRYLAND 
The only soil in this unit is Grable very fine sandy 
loam, 0 to 2 percent slopes. This deep, well-drained 


soil is on bottom lands of the Missouri River Valley. 
The underlying material is very fine sandy loam in the 
upper part and find sand in the lower part. This soil is 
moderately alkaline throughout. 

This soil is moderately permeable in the upper part 
and rapidly permeable in the lower part. Available 
water capacity is moderate. The organic-matter con- 
tent is moderately low, and natural fertility is low. 
This soil absorbs moisture easily and releases it read- 
ily to plants. It is easy to work. Runoff is slow. 

Soil blowing is a minor hazard where these soils are 
cultivated. The soil is droughty, and conservation of 
moisture is a primary concern of management. Natu- 
ral rainfall is ordinarily not distributed uniformly 
enough throughout the growing season to meet all crop 
needs. 

This soil is suited to all crops commonly grown in 
the county. Legumes, grasses, or a mixture of grasses 
and legumes in the cropping system help to replenish 
the organic-matter content and maintain fertility and 
aid in controling soil blowing. Keeping a cover of 
growing crops or crop residue on the surface with a 
mulch planting system helps to improve fertility and 
reduce soil blowing. 


CAPABILITY UNIT IIs-6, DRYLAND 


The only soil in this unit is Waubonsie very fine 
sandy loam, loamy substratum, 0 to 2 percent slopes. 
This deep, moderately well drained to somewhat 
poorly drained soil is on bottom lands of the Missouri 
River Valley. The underlying material is very fine 
sandy loam in the upper part, silty clay in the middle 
part, and silt loam or very fine sandy loam in the 
aes part. This soil is moderately alkaline through- 
out. 

Permeability is moderately rapid in the upper part 
of the underlying material, slow to very slow in the 
middle part, and moderate below a depth of about 38 
inches, The organic-matter content is moderately low, 
and the natural fertility is low. This soil absorbs mois- 
ture easily and releases it readily to plants. The 
clayey underlying material restricts downward move- 
ment of moisture, which is especially beneficial during 
periods of low rainfall. This layer is deep enough and 
permeable enough that it does not cause ponding of 
water on the surface. This soil is easy to work. Runoff 
is slow. 

Soil blowing is a hazard in cultivated areas. Under 
dryland management, natural rainfall is ordinarily not 
distributed uniformly during the growing season to 
meet crop needs. 

This soil is suited to all crops commonly grown in 
the county. Soil blowing can be controlled by keeping 
crop residue on the surface most of the time. Commer- 
cial fertilizer and a cropping system that includes 
grasses and legumes aid in maintaining soil fertility. 


CAPABILITY UNIT Ilw-1, DRYLAND 


This unit consists of nearly level, deep, moderately 
well drained and somewhat poorly drained soils on 
bottom lands of the Missouri River Valley. The sur- 
face layer is silty clay. The subsoil or upper part of 
the underlying material is silt loam, In some soils the 
underlying material is fine sand. 


DAKOTA COUNTY, NEBRASKA 41 


Most of the soils have very slow permeability in the 
subsoil or in the upper part of the underlying material 
and moderate permeability in the lower part. Some 
have rapid permeability in the lower part. The avail- 
able water capacity is high in most soils but is low in 
some. The organic-matter content is moderately low to 
high, and the natural fertility is medium or low. These 
soils absorb moisture very slowly. They are difficult to 
work, and good tilth is difficult to maintain, The soils 
are sticky when wet and hard when dry. Tillage 
should be done at the proper moisture content of the 
soil, which has a narrow range. Runoff is slow, and the 
soils are subject to some ponding. 


During periods of dry weather, these soils crack 
considerably upon drying, and damage to plant roots 
can be extensive. Wide cracks in the soil also allow ex- 
cessive exaporation of soil moisture. Soil blowing in 
winter is a hazard when the soils are fall plowed. In 
spring the soils are wet, planting is delayed, and plant 
germination is irregular. Under dryland management, 
natural rainfall is inadequate to meet crop needs dur- 
ing some years. 


The soils of this unit are suited to the crops com- 
monly grown in the county. Where surface drainage is 
inadequate, the excess water can be drained away by 
ditches. Minimum tillage is a suitable practice on 
these soils. Plowing late in fall leaves a bare surface 
in winter. Soil blowing can be avoided during these 
operations by plowing narrow strips at intervals so as 
to prevent the surface from being exposed to wind for 
long periods. Organic-matter content can be main- 
tained by returning crop residue to the soil. 


CAPABILITY UNIT Iw-2, DRYLAND 


The only soil in this unit is Forney silt loam, over- 
wash, 0 to 2 percent slopes. It is a deep, poorly 
drained soil on bottom lands of the Missouri River 
Valley. The underlying material is silt loam in the 
upper part and grades to a silty clay in the lower part. 
The surface layer is neutral to mildly alkaline. 


This soil has moderate permeability in the silty 
upper part and very slow permeability in the clayey 
underlying material. The available water capacity is 
moderate. The organic-matter content is moderate, 
and natural fertility is medium. This soil absorbs 
moisture easily but releases it slowly to plants. The 
clayey lower part of the subsoil and underlying mate- 
rial restrict downward movement of moisture, which 
is especially beneficial during periods of low rainfall. 
The clayey material seldom restricts water movement 
enough to cause ponding. This soil is easy to work. 
Runoff is slow. 


Erosion is not a serious hazard on this soil. Surface 
drainage is needed in a few places. This soil was 
subject to flooding in past years but is infrequently 
flooded now. Under dryland management, natural rain- 
fall is commonly inadequate to meet crop needs. 

This soil is suited to the crops commonly grown in 
the county since it is seldom flooded. Diversions help 
prevent runoff from higher land from reaching areas 
of this soil. Shallow drainage ditches are useful in 


places where surface water is ponded, but adequate 
outlets are not always available. 


CAPABILITY UNIT Ilw-3, DRYLAND 


The only soil in this unit is Kennebec silt loam, 
overwash, 0 to 2 percent slopes. This deep, moderately 
well drained soil is on bottom lands or upland drain- 
ageways. The underlying material is silt loam. The 
surface layer is mildly alkaline. 

This soil has moderate permeability and a high 
available water capacity. The organic-matter content 
is moderate, and natural fertility:is high. This soil ab- 
sorbs moisture easily and releases it readily to plants. 
It is easy to work. Runoff is slow. 

‘Bank erosion and formation of overfalls are the 
main concerns of management since nearly all areas 
of this soil have deeply entrenched drainageways. The 
soil is subject to occasional flooding. Under dryland 
management, natural rainfall is commonly adequate to 
meet crop needs. 

This soil is suited to all crops commonly grown in 
the county. Areas on the adjacent uplands should be 
protected to contro! erosion and reduce runoff. Terrac- 
ing the adjacent uplands and using diversions are 
ways to protect soils of this unit from flooding. Row 
crops can be grown year after year if they are prop- 
erly managed. Productivity can be maintained by 
using fertilizer and by returning crop residue to the 
soil as mulch material. Grassed waterways can be con- 
structed in locations where bank erosion and overfalls 
have occurred. 


CAPABILITY UNIT HNw-+4, DRYLAND 


This unit consists of deep, nearly level, poorly 
drained soils on bottom lands and commonly along 
drainageways that have low gradients in the uplands. 
The surface layer is silt loam or silty clay loam, the 
subsoil is silt loam or silty clay loam, and the underly- 
ing material is silty clay loam. The surface layer is 
moderately alkaline. 

These soils have moderately slow permeability and a 
high available water capacity. Their organic-matter 
content is moderate or high, and their natural fertility 
is high. These soils absorb moisture easily and release 
it readily to plants. They are easy to work. Runoff is 
slow. 

The principal concerns of management are wetness 
caused by a high water table and occasional flooding 
and siltation. Deeply entrenched drainageways have 
improved the surface drainage of some areas. Where 
this condition exists, these soils are cultivated. The re- 
mainder are in pasture. 

These soils are suited to all crops commonly grown 
in the county, but corn and soybeans are the principal 
crops. Spring-sown small grains generally are not 
grown on these soils because of excessive wetness 
early in spring. Alfalfa growth on these soils varies 
because in some years the root zone is restricted by 
the moderately high water table, and in other years 
growth is increased or improved by the subirrigation - 
of the alfalfa plants. 

If suitable outlets are available, tile drains help to 
lower the water table and control the wetness of 
these soils. Shallow drains can be used to remove 
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impounded surface water. Diversions and land treat- 
ment of the drainage areas above these soils are bene- 
ficial in reducing flood damage. 


CAPABILITY UNIT IIfe-1, DRYLAND 


This unit consists of deep, well-drained, moderately 
sloping soils on uplands. The surface layer and subsoil 
are silt loam or silty clay loam. The underlying mate- 
rial is silt loam. The surface layer is slightly acid to 
mildly alkaline. 

These soils have moderate or moderately slow 
permeability and a high available water capacity. 
Their organic-matter content is moderate to high, and 
their natural fertility is medium to high. These soils 
absorb moisture easily and release it readily to plants. 
They are easy to work. Some soils tend to become 
cloddy if tilled when wet. Runoff is medium. 

Water erosion is a principal hazard when using these 
soils for farm crops. Lime may be needed to establish 
alfalfa or sweet clover. 

These soils are suited to all crops commonly grown 
in the county, but the hazard of erosion is more se- 
vere where soybeans are grown than if other tilled or 
row crops are planted. The erosion can be controlled 
by terraces, contour farming, grassed waterways, 
and mulch tillage practices that leave most of the crop 
residue on the soil surface as a protective mulch. Fer- 
tility can be maintained by the addition of commercial 
fertilizer. 


CAPABILITY UNIT IIIe-8, DRYLAND 


This unit consists of well-drained, gently sloping 
and moderately sloping soils. These are deep, eroded 
soils on uplands. The surface layer and subsoil are silt 
loam or silty clay loam, The underlying material is silt 
loam. The surface layer is slightly acid to mildly alka- 
line. 

These soils have moderate or moderately slow 
permeability and a high available water capacity. 
Their organic-matter content is moderately low or 
low, and their natural fertility is medium. These soils 
absorb moisture easily and release it readily to plants, 
Some soils tend to become cloddy if tilled when wet. 
Runoff is medium to rapid. 

Water erosion is the principal hazard when using 
these soils for farm crops. Conservation of soil and 
water is the primary concern of management. Addition 
of lime may be needed to establish legumes on some 
soils. 

These soils are suited to most crops commonly 
grown in the county, but they are highly erodible if 
used for soybeans. Growing soil-building crops, such 
as grasses and legumes, and returning all residue to 
the soil are ways of restoring the structure and im- 
proving the organic-matter content. Contour farming, 
terraces, waterways, and field borders help prevent 
erosion, conserve moisture, restore fertility, and control 
runoff, On some slopes, stripcropping helps to control 
erosion (Fig. 12). Loss of fertility is serious on these 
eroded soils, and fertilizer is commonly needed for 
good crop growth. 

These soils are also well suited to pasture. Seeding 
cool-season grasses in one area and warm-season 


grasses in a separate area is a good way to provide 
green grazing for the entire grazing season. Cover 
crops can be used while the grass is becoming estab- 
lished to prevent erosion. Fertility for cool-season 
grasses can be provided by commercial nitrogen and 
phosphorus. 


CAPABILITY UNIT Ile-9, DRYLAND 


The only soil in this unit is Crofton silt loam, 2 to 6 
percent slopes, eroded. This deep, well-drained soil is 
on uplands, The underlying material is silt loam. The 
soil is high in lime and moderately alkaline through- 
out. Many lime concretions are on the surface. 

This soil has moderate permeability and a high 
available water capacity. The organic-matter content 
and natural fertility are low. This soil absorbs mois- 
ture readily, but intense rainfall tends to break down 
the soil structure which causes: puddling on the sur- 
face and a low rate of moisture absorption. This soil 
releases moisture readily to plants. It is easy to work. 
Runoff is medium. 

Water erosion is the principal hazard when using 
this soil. Maintaining fertility and good soil structure 
in the surface layer are the primary concerns of man- 
agement. The soil is deficient in nitrogen, but it re- 
sponds well to applications of fertilizer. Under dry- 
land management, natural rainfall is commonly 
adequate to meet crop needs. 

This soil is suited to most crops commonly grown in 
the county, except soybeans. The soil is highly erosive 
where planted to row crops. Growing soil-building 
crops, such as grasses and legumes, in the cropping 
system and returning crop residue to the soil are 
ways of improving the structure and organic-matter 
content. Contour farming, terraces, grassed water- 
ways, and field borders help prevent erosion, conserve 
moisture, restore fertility, and control water runoff. 
Loss of fertility from erosion is serious on this soil 
and additions of fertilizer, particularly phosphorus 
and nitrogen, are needed for good crop growth. The 
soil is also suitable for pasture or range. 


CAPABILITY UNIT IIw~1, DRYLAND 


This unit consists of deep, poorly drained and some- 
what poorly drained, nearly level and depressional 
soils on bottom lands of the Missouri River Valley. In 
most of these soils, the surface layer is silty clay, silty 
clay loam, or clay loam. It is neutral to moderately al- 
kaline. The subsoil and underlying material are silty 
clay. Some soils have a thick layer of silt loam at a 
depth of less than 24 inches. 

These soils have slow or very slow permeability and 
a moderate available water capacity. Their organic- 
matter content is moderately low or moderate, and 
their natural fertility is low or medium. They absorb 
moisture very slowly and release it slowly to plants. 
They are difficult to work, and good tilth is hard to 
maintain. The soils are sticky when wet and very hard 
when dry; they should be tilled at the proper moisture 
content. Runoff is slow to ponded. In places, water 
runs in from adjoining land and ponds on the surface. 

Crop growth on these soils is limited by excess 
water. Water moves downward slowly unless the soil 
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Figure 12,—Oats and corn are grown in strips on this field of Moody silty clay loam, 6 to 11 percent slopes, eroded. This soil is 
in capability unit I[le—8 dryland. 


is dry. Moisture causes the clay minerals to expand, 
thus closing natural openings in the soils. Excess water 
in spring delays cultivation and restricts root growth 
so that the crop does not always have enough moisture 
in summer, Upon drying, these soils crack, and damage 
to plant roots is extensive. The wide cracks also allow 
evaporation and loss of moisture. Stream overflow 
is a minor hazard. 

Maintaining good tilth is a major concern of man- 
agement (fig. 13). Soil blowing during winter is a 
hazard. Natural rainfall is seldom adequate or distrib- 
uted uniformly enough throughout the growing season 
to meet crop needs. Surface drainage can be improved 
by land shaping, Tile drains or open ditches can be 
used to lower the water table. These need to have a 
suitable outlet at a lower elevation than the field. 
Where adequate outlets are not available, the soils are 
better used for hay or pasture crops. Avoiding oper- 
ating heavy machinery or grazing livestock in wet 
periods can help to reduce soil compaction, Fall plow- 
ing when moisture conditions are likely to be favorable 
allows these soils to mellow into better tilth over win- 
ter. Soil blowing can be controlled by leaving strips of 
unplowed areas in the field. Legumes, such as alfalfa, 


also can aid in increasing the permeability of these 
soils. 

These soils are suited to most of the crops commonly 
grown in the county. Fall-sown small grains, such as 
wheat, are the better crops because they are planted 
during a time when these soils are most likely to be 
dry. 


CAPABILITY UNIT IlIw-2, DRYLAND 


The only soil in this unit is Albaton silty clay loam, 
0 to 2 percent slopes. This deep, poorly drained soil is 
on bottom lands of the Missouri River Valley. The un- 
derlying material is silty clay. The surface layer is 
moderately alkaline. 

This soil has slow permeability and moderate avail- 
able water capacity, The organic-matter content is 
moderately low, and natural fertility is low. This soil 
absorbs moisture more easily than other Albaton soils. 
It is easy to work but becomes cloddy if it is tilled 
when wet. Runoff is slow. 

The silty clay loam surface layer prevents excessive 
cracking of the subsoil, which commonly occurs in 
other Albaton soils in years of low rainfall. Maintain- 
ing tilth is not so serious a concern, Under dryland 
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Figure 13.—Tillage at the proper moisture content is important on soils in capability unit I1Iw-1 dryland. This cloddy plow layer 
is in an area of Forney silty clay, 0 to 2 percent slopes. 


management, natural rainfall is generally adequate to 
meet crop needs. 

This soil is well suited to the more common crops 
grown in the county. The till-plant system can be used 
for row crops on this soil. This method avoids excessive 
tillage in spring when the soils may be wet. Areas of 
this soil also can be used for pasture or hay. The 
grasses planted should be those suited to this poorly 
drained soil. 


CAPABILITY UNIT IVe-1, DRYLAND 


This unit consists of strongly sloping, deep, well- 
drained soils on uplands. The surface layer is slightly 
acid or neutral silt loam or silty clay loam. The subsoil 
is silt loam or silty clay loam, and the underlying ma- 
terial is silt loam. 

These soils have moderate or moderately slow 
permeability and high available water capacity. The 
organic-matter content is moderate or high, and the 
natural fertility is medium or high. These soils absorb 
moisture easily and release it readily to plants, They 
generally are easy to work, but some tend to become 
cloddy if tilled when wet. Runoff is rapid. 

Water erosion is the primary hazard when using 
these soils for cultivated crops. Under dryland man- 
agement, natural rainfall is commonly adequate if the 


soils are kept in good tilth and if runoff is reduced so 
as to allow water absorption that will meet crop needs. 

These soils are suited to most of the crops com- 
monly grown in the county, except soybeans. They are 
used mainly for cultivated crops but are also suited to 
range, pasture, and hay. Erosion is severe when the 
soils are cultivated unless practices to control erosion 
are used. Because the hazard of erosion is high, row 
crops are commonly not grown continuously in the 
cropping sequence. Growing legumes or grasses about 
80 percent of the time and returning crop residue and 
adding barnyard manure to the soils are ways to con- 
trol erosion, maintain fertility, and improve tilth. Con- 
tour farming, terraces, grassed waterways, stripcrop- 
ping, and grass turnrows are beneficial in controlling 
water erosion. The use of mulch tillage machinery 
leaves crop residue at or near the surface, and this 
helps to reduce runoff and increase the rate of water 
intake. 

The strong slopes and the consequences of erosion 
make permanent grass or hay one of the better uses for 
these soils, By using cool-season grasses for grazing 
early in spring and in fall and warm-season grasses 
planted in separate pasture for grazing in midsum- 
mer, a complete, season-long, green grazing program 
can be provided for livestock. These soils need to be 
fertilized for better growth of cool-season grasses. 
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CAPABILITY UNIT IVe-8, DRYLAND 


The only soil in this unit is Nora silt loam, 11 to 15 
percent slopes, eroded. This deep, well-drained soil is 
on uplands. The subsoil and underlying material are 
silt loam. The surface layer is mildly alkaline. 

This soil is moderately permeable and has high 
available water capacity. The organic-matter content 
is low, and the natural fertility is low to medium. This 
soil absorbs moisture easily and releases it readily to 
plants. It is easy to work. Runoff is rapid. 

Water erosion is the principal hazard when using 
this soil for farm crops. Maintaining fertility is a 
prime concern in management. This soil responds well 
to application of fertilizer. Under dryland manage- 
ment, natural rainfall normally is not adequate to 
meet all crop needs. 

Except for soybeans, most crops grown in the 
county are suited to this soil. Suitable practices for 
conserving soil moisture and for controlling runoff are 
contour farming and terracing. In addition, grassed 
waterways, grassed turnrows, and seeded field bound- 
aries are beneficial. In a good cropping system row 
crops are grown infrequently, and close-sown crops, 
hay, and pasture are grown during most years. Keep- 
ing a cover of permanent vegetation, such as grass or 
trees, on these soils is an effective way of conserving 
soil and water. 

This soil is well suited to pasture, range, or hay. A 
combination of cool-season grasses and warm-season 
grasses, each in separate areas, can be used to provide 
a season-long green grazing system for livestock. Ni- 
trogen fertilizer can be used on the cool-season 
grasses, but warm-season grasses commonly need no 
extra fertilization. 


CAPABILITY UNIT IVe-9, DRYLAND 


This unit consists of well-drained, moderately slop- 
ing and strongly sloping, deep soils on uplands. It in- 
cludes both eroded and uneroded soils. These soils are 
primarily on narrow convex ridgetops and the upper 
part of slopes. The surface layer, transitional layer, 
and underlying material are silt loam. Small lime con- 
eretions are scattered on the surface in the eroded 
areas. These soils are moderately alkaline throughout. 

These soils have moderate permeability and high 
available water capacity. The organic-matter content 
and natural fertility are low. These soils absorb mois- 
ture readily where the structure of the surface layer 
is maintained. Intense rainfall and excessive cultiva- 
tion tend to destroy the soil structure, thus puddling 
the surface layer and reducing the absorption of mois- 
ture. These soils release moisture readily to plants. 
They are easy to work. Runoff is rapid. 

Sheet erosion by water is the principal hazard 
when using these soils for farm crops. These soils re- 
spond well to applications of fertilizer. They are espe- 
cially deficient in nitrogen. Natural rainfall is com- 
monly adequate to meet crop needs. 

Where these soils are used for crops, they are suited 
to most of the crops grown in the county. Because of 
excessive erosion, soybeans should not be grown on 
these soils, Practices for conserving moisture and for 
controlling water erosion are contour farming, terrac- 


ing, grassed waterways, grassed turnrows, and seeded 
field boundaries. A cropping sequence that provides 
for an infrequent use of row crops and for using 
close-sown and grass crops most of the time also can 
aid in reducing soil losses. Excessive tillage of these 
soils should be avoided. 

Part of the acreage of the soils of this capability unit 
is in grass and trees. The areas in grass are used for 
pasture or hay. A suitable use for the cultivated soils 
of this unit is to convert them to grass for use as pas- 
ture or hay. Some areas can be used as sites for flood 
control and grade control structures. 


CAPABILITY UNIT IVs~-2, DRYLAND 


The only soil in this unit is Sarpy silty clay, over- 
wash, 0 to 2 percent: slopes. This deep, excessively 
drained soil is on the bottom lands of the Missouri 
River Valley. The underlying material is fine sand. 
This soil is mildly alkaline throughout. 

This soil has slow permeability in the surface layer 
and rapid permeability in the underlying material. 
Available water capacity is low. The organic-matter 
content and natural fertility are low. This soil absorbs 
moisture slowly, and the moisture that is absorbed is 
not readily retained in the coarse underlying material. 
This soil is difficult to till. Runoff is slow. 

Maintaining good tilth in the surface layer is the im- 
portant concern of management. This soil is droughty. 
Under dryland management, natural rainfall is inade- 
quate to meet crop needs. 

This soil is suited to most of the common crops in 
the county. Mulch planting operations that leave most 
of the crop residue on the surface can be used to assist 
in maintaining good tilth and organic- -matter content. 
Grasses and legumes grown in a cropping sequence 
can also be used to increase the organic-matter con- 
tent and improve the tilth of the soil. Fertility can be 
improved by the use of commercial fertilizer. 


CAPABILITY UNIT IVs-7, DRYLAND 


The only soil in this capability unit is Sarpy loamy 
fine sand, 0 to 6 percent slopes. This deep, excessively 
drained soil is on bottom lands of the Missouri River 
Valley. Slopes are smooth to hummocky. The surface 
layer and transitional layer are loamy fine sand, and 
the underlying material is fine sand. This soil is moder- 
ately alkaline throughout. 

This soil has rapid permeability and low available 
water capacity. The organic-matter content is low, and 
natural fertility is medium. This soil absorbs moisture 
easily. Because of its coarse texture, moisture moves 
easily through the soil material. This condition makes 
the soil droughty. This soil is difficult to cultivate be- 
cause of the loose, incoherent, sandy surface layer. 

Soil blowing is a major hazard where the surface 
layer is not protected. Natural rainfall is commonly 
not adequate to meet crop needs. 

In Dakota County, an excellent use for this soil is 
range and pasture because of the severe hazard of soil 
blowing. This soil is marginal for cultivated crops. If 
the soil is cultivated, close-growing crops, such as al- 
falfa, grass, and small grain, are better suited than 
other crops. Where row crops are planted, narrow 
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strips or fields can be alternated with strips of close- 
sown crops. Close-sown crops are more dependable be- 
cause growth is better in the spring when rainfall is 
the highest and when soil blowing is not so severe. 

A cropping system that keeps the soil covered with 
crop residue is needed. Planting row crops in the 
spring and then interplanting with rye and hairy 
vetch in the fall is'a system that offers an abundance 
of crop residue at all times. Narrow plantings of trees 
that act as field windbreaks is a good practice to re- 
duce soil blowing on large areas of this soil. 


CAPABILITY UNIT Vw-l, DRYLAND 


The only soil in this unit is Albaton silty clay, de- 
pressional, 0 to 1 percent slopes. This deep, poorly 
drained soil is in depressions that are former channels 
of the Missouri River. The underlying material is silty 
clay. This soil is moderately alkaline throughout. 

This soil has slow permeability and moderate avail- 
able water capacity. The organic-matter content is 
moderately low, and natural fertility is low. This soil 
absorbes moisture slowly and releases it slowly to 
plants. Runoff is very slow or ponded. 

Water ponds on the surface following rainfall. The 
water table is within 5 feet of the surface. Most areas 
are in grass or are waste areas. 

This soil is generally not suited to the common culti- 
vated crops because of ponding. These areas are well 
suited to wetland wildlife. In most places suitable out- 
lets are not available because this soil generally is 
lower than the surrounding soils. 


CAPABILITY UNIT Vw-7, DRYLAND 


This unit consists only of Alluvial land, a land type 
in former channels of the Missouri River. It has a 
water table at a depth of 1 to 8 feet; the water fluc- 
tuates with the level of the river. Small areas have 
water on the surface. This soil material is poorly 
drained. Marshy vegetation is common. Willows grow 
in the drier areas. The surface layer ranges from silt 
loam to sand. The underlying material is sand. Al- 
luvial land is moderately alkaline. 

The permeability and available water capacity are 
too variable to be estimated. This land type provides 
excellent habitat for waterfowl. 

Vegetation consists mostly of sedges, reeds, and 
other grass plants that tolerate a high degree of wet- 
ness. During seasons of heavy rainfall, the areas are 
too wet for good use as grazing land. surface drains 
and tile drains can help lower the water table so that 
more desirable grasses can be established. Installing a 
drainage system would depend on locating suitable out- 
lets. If the primary use is for wetland wildlife, then 
drainage systems should not be installed. Areas of this 
capability unit are better suited to use as wildlife habi- 
tat and protection. They have only limited use for 
grazing. The areas are too wet for crops. 


CAPABILITY UNIT VIe-1, DRYLAND 


This unit consists of steep, deep, well-drained soils 
on uplands. The surface layer, subsoil, and underlying 
material are silt loam. The surface layer is neutral. 

These soils have moderate permeability and a high 
available water capacity. Their organic-matter content 


is moderate, and their natural fertility is medium. 
They absorb moisture easily and release it readily to 
plants. They are easy to work. Runoff is rapid. 

Erosion is the principal hazard where these soils 
are cultivated. They are primarily used for grass. 

The soils in this unit generally are not suitable for 
cultivation because they are too steep. They are well 
suited to grass and trees. Small areas that now are 
cultivated can be established for pasture by planting 
them to cool-season grasses and other areas to warm- 
season grasses. This can provide season-long green 
grazing for livestock. Cover crops can be used to pre- 
pare the land prior to seeding grasses because they 
help reduce erosion while the grasses are becoming es- 
tablished. In areas used for grazing, mowing helps 
control weeds and undesirable plants. In small isolated 
areas where these soils are surrounded by crops or are 
adjacent to cropland, they can be used for hay or graz- 
ing, along with the crop aftermath. 

These soils are suited to trees and shrubs, which 
can be planted and managed for wildlife cover. Good 
sites for watering areas for livestock (fig. 14) or for 
recreation dams occur along drainageways. Sites also 
are available for flood control structures. 


CAPABILITY UNIT ViIe-9, DRYLAND 


This unit consists of deep, steep, well-drained soils 
on uplands. These soils are mainly on narrow ridge- 
tops and the upper parts of hillsides. The surface 
layer, transitional layer, and underlying material are 
silt loam. These soils are moderately alkaline through- 
out, They have small lime concretions in or immedi- 
ately below the surface layer. Many areas are eroded. 

These soils have moderate permeability and a high 
available water capacity. Their organic-matter content 
and natural fertility are low. They absorb moisture 
easily where the granular structure of the surface 
layer is maintained. They release moisture readily to 
plants. They are easy to work. Runoff is rapid. 

Sheet erosion is the principal hazard when using 
these soils. These soils respond well to fertilizer. 
Natural rainfall is commonly adequate to meet crop 
needs (fig. 15). 

These soils generally are not suitable for cultiva- 
tion. Areas now being cultivated can be reseeded to 
grasses and converted to range. Most of the acreage is 
in range, and the principal native grasses are blue- 
stem, side-oats grama, and switchgrass. Some areas are 
still in woodland, and oak and elm are the most com- 
mon trees. 

Where these soils are used for range, grazing needs 
to be regulated. Only half of the current year’s growth 
of the desirable species can be safely removed. Weeds 
and other undesirable plants can be controlled by 
mowing or spraying. Good sites for livestock water or 
recreational dams are along some drainageways in 
areas of these soils. 


CAPABILITY UNIT VIs—-4, DRYLAND 


The only mapping unit in this capability unit is 
Sansare-Nora complex, 11 to 30 percent slopes. Soils 
in this complex have widely contrasting characteris- 
tics. They are shallow and deep, moderately steep to 


DAKOTA COUNTY, NEBRASKA 


Figure 14,—Many areas of soils in capability unit Vle-1 dryland, provide excellent grazing and offer potential sites for livestock 
ponds, This soil is Monona silt loam, 17 to 30 percent slopes. 
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Figure 15.—Proper land use on this area of soils in capability unit Vle-9 dryland, provides good grazing and erosion control. The 
soil is Crofton silt loam, 15 to 30 percent slopes. 
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steep, well-drained soils on uplands. The surface layer 
is silt loam or clay loam, and the subsoil is silt loam or 
silty clay loam. The underlying material is silt loam or 
clay. The Sansarc soils of this complex are eroded. 

Soil properties are also widely contrasting. These 
soils have moderate or slow permeability and a very 
‘low or high available water capacity. Their organic- 
matter content is moderate or low, and their natural 
fertility is low to medium. Runoff is rapid. 

Management of these soils as a unit is difficult be- 
cause their characteristics range so widely. Water ero- 
sion, the low available water capacity, and low fertil- 
ity are management concerns when using these soils. 

The soils of this capability unit generally are not 
suited to cultivated crops. They are better suited to 
range. Areas now cultivated can be reseeded to 
grasses and converted to range. A cover crop is bene- 
ficial if used prior to planting grasses to control] ero- 
sion while the grasses are becoming established. Most 
of the acreage now is in range and is used for graz- 
ing. Grazing management is essential on these soils so 
as to keep a suitable growth of vegetation on the land 
to protect the soils from erosion. 


™. CAPABILITY UNIT Vis-7, DRYLAND 


The only soil in this unit is Sarpy fine sand, 2 to 11 
percent slopes. This deep, excessively drained soil is 
on bottom lands of the Missouri River Valley. Slopes 
range from smooth to hummocky with high dunes in 
places. The underlying material is fine sand. This soil 
is moderately alkaline throughout. 

This soil has rapid permeability and a low available 
water capacity. The organic-matter content and natu- 
ral fertility are low. This soil absorbs moisture easily, 
but most of the moisture is lost by downward percola- 
tion through the soil. Runoff is slow. 

Soil blowing is the principal hazard when using 
this soil. Many areas are barren, and soil blowing causes 
the hummocky surface. Control of the blowing is 
needed before the areas can be stabilized. This soil is 
droughty. 

This sandy soil generally is not suitable for use as 
cultivated land or for pasture, It is better suited to 
range or trees than to most other uses. Areas that 
lack a ground cover can be reseeded to grass or 
planted to trees. Wooded and brushy areas provide ex- 
cellent habitat for wildlife. 


CAPABILITY UNIT VIile-7, DRYLAND 


This unit consists of gently sloping to very steep 
soils that occur in a complex with Gullied land. These 
deep, well-drained to excessively drained soils are on 
foot slopes and uplands. The surface layer, subsoil, 
and underlying material are silt loam. 

These soils have moderate permeability and a high 
available water capacity. Their organic-matter content 
is low to high, and their natural fertility is low to me- 
dium. Runoff is medium to very rapid. 

Water erosion is the principal hazard on these soils. 
Streambank erosion is common in places. Some areas 
are vegetated, however, and most areas of Gullied land 
are naturally stabilized. 


These soils can be used for limited grazing. They 
also are well suited for use as recreational areas. They 
provide both food and cover for upland game. Some 
areas provide sites for flood detention and grade con- 
trol structures that impound water. 


CAPABILITY UNIT VIle-9, DRYLAND 


This unit consists only of Ida soils, 30 to 60 percent 
slopes. These deep, well-drained soils are on uplands. 
The surface layer, transitional layer, and underlying 
material are silt loam. The soils are moderately alka- 
line throughout. 

Ida soils have moderate permeability and a high 
available water capacity. Their organic-matter content 
and natural fertillty are low. They absorb moisture 
easily and release it readily to plants. 

These soils are in grass or trees. They are too steep 
for cultivation and are used mainly for grazing, recre- 
ation, and wildlife habitat. 


CAPABILITY UNIT VIIIw-7, DRYLAND 


This unit consists only of the land type Marsh. Areas 
of this land type are subject to frequent flooding and 
have water on or near the surface during most of the 
year. Marsh is well suited to wetland wildlife habitat 
and to such recreation activities as hunting. 


CAPABILITY UNIT I-3, IRRIGATED 


This unit consists of nearly level, somewhat poorly 
drained to well-drained soils on bottom lands of the 
Missouri River. The surface layer and subsoil are silty 
clay loam, and the underlying material is silty clay 
loam or silt loam. The surface layer is slightly acid to 
mildly alkaline. 

These soils have a slow intake rate, slow or moder- 
ate permeability, and a high available water capacity. 
Runoff is medium. The organic-matter content is mod- 
erately low to high, and natural fertility is high. 
These soils release moisture readily to plants. 

These soils are easy to work, but they form clods 
when tilled under excessive moisture content. They 
have few restrictions under irrigation. Suitable irriga- 
tion methods include border, furrow, and sprinkler 
systems. Some land smoothing is generally needed for 
satisfactory operation of furrow and border irriga- 
tion. Runoff from adjacent higher soils can be con- 
trolled by diversions and terraces on those soils. 

These soils are suited to most of the irrigated crops 
commonly grown in Dakota County. Corn is the prin- 
cipal crop. 


CAPABILITY UNIT I-6, IRRIGATED 


This unit consists of nearly level, deep, moderately 
well-drained and somewhat poorly drained soils on 
bottom lands of the Missouri River Valley. The sur- 
face layer is silt loam. The underlying material is silt 
loam, but in some soils it is silty clay. The surface 
layer is slightly acid to moderately alkaline. 

These soils have a moderate intake rate. Permeabil- 
ity is moderate. It is slow in the lower part of the un- 
derlying material of some soils. The available water 
capacity is high. Runoff is slow to medium. These soils 
release moisture readily to plants. Their organic-mat- 


DAKOTA COUNTY, NEBRASKA 49 


ter content is moderately low to high, and their natu- 
ral fertility is low to high. ; 

These soils are suited to all crops generally grown 
in the county, but corn and alfalfa are the main crops. 
They have few restrictions under irrigation. Fertility 
can be maintained by returning crop residue to the 
soil and by applying commercial fertilizer and barn- 
yard manure. Insects and plant diseases need to be 
controlled. Flooding from adjacent areas can be con- 
trolled by diversions that keep floodwaters from cross- 
ing these soils and by grassed waterways. Land level- 
ing provides even distribution of irrigation water, 
allows uniform drainage, and reduces the hazard of 
waterlogging in the lower areas. It commonly is 
needed for border and furrow irrigation. Sprinkler ir- 
rigation is also suited to these soils. 


CAPABILITY UNIT IIs-6, IRRIGATTED 


The only soil in this unit is Grable very fine sandy 
loam, 0 to 2 percent slopes. This is a nearly level or 
slightly undulating, deep, well-drained soil on bottom 
lands of the Missouri River Valley. It is very fine 
sandy loam to a depth of 24 inches. Beneath this, to a 
depth of 60 inches, it is fine sand. The surface layer is 
mildly alkaline. 

The soil in this unit has moderate permeability in 
the very fine sandy loam and rapid permeability in the 
underlying fine sand. The available water capacity is 
moderate. The organic-matter content is moderately 
low, and natural fertility is low. Moisture is released 
readily to plants. The water intake rate is moderate. 

This soil is easy to work because it has good tilth. 
Because of the low moisture retention in the underly- 
ing fine sand, crops show the effects of drought if irri- 
gation is not timely. Soil blowing is a hazard if the 
surface is not protected. The organic-matter content 
should be improved. Plant nutrients can be leached 
easily from this soil. 

This soil is suited to all the irrigated crops com- 
monly grown in the county. Applications of water 
should be light and frequent because the water moves 
rapidly through the underlying fine sand. Retaining all 
crop residue on the surface helps to control soil blow- 
ing and improves the organic-matter content. Ferti- 
lizer can be applied several times during the season to 
replace nutrients lost by leaching. Land leveling is 
commonly needed for efficient use of border or furrow 
irrigation. Sprinkler irrigation is efficient where it is 
suited to the soil because applications of water can be 
carefully regulated. 


CAPABILITY UNIT IIs—8, IRRIGATED 

The only soil in this unit is Waubonsie very fine 
sandy loam, loamy substratum, 0 to 2 percent slopes. 
This deep, moderately well drained to somewhat 
poorly drained soil is on bottom lands of the Missouri 
River Valley. The underlying material is very fine 
sandy loam in the upper part, silty clay in the middle 
part, and silt loam or very fine sandy loam in the 
lower part. This soil is moderately alkaline through- 
out. 

This soil has a rapid water intake rate, Permeability 
is moderately rapid in the upper part, slow to very 
slow in the middle part, and moderate in the lower 


part. The organic-matter content is moderately low, 
and the natural fertility is low. Runoff is slow. This 
soil is easy to work. It absorbs moisture easily and re- 
leases it readily to plants, The clayey layer in the un- 
derlying material restricts somewhat the movement of 
water and plant nutrients from the soil. This layer is 
deep enough and permeable enough so that water does 
not pond on the surface. 

This soil is suited to most of the crops commonly 
grown in the county. Land leveling is needed for 
efficient use of border irrigation. Retaining all crop 
residue on the surface and applying fertilizer help to 
maintain fertility. 


CAPABILITY UNIT IIw-1, IRRIGATED 


This unit consists of nearly level, deep, moderately 
well drained and somewhat poorly drained soils on 
bottom lands of the Missouri River. The surface layer 
is silty clay. The subsoil or upper part of the underly- 
ing material is silty clay. At a depth of 15 to 30 
inches, this layer grades to silt loam in most places, 
but in a few places it grades to sand. The surface 
layer is neutral to moderately alkaline. 

These soils have a very slow intake rate. Permeabil- 
ity ranges from very slow to rapid depending on the 
texture of the underlying material. Most soils have a 
high available water capacity, but some soils have a 
low available water capacity. They release moisture 
slowly to plants. Runoff is slow, and the soils are sub- 
ject to ponding. The organic-matter content is moder- 
ate to high, and natural fertility is low to medium. 

These soils are sticky when wet and very hard when 
dry. They are difficult to till, and it is important to 
cultivate them at the proper moisture content to pre- 
vent clodding and excessive compaction, which reduce 
the absorption rate. Wetness can result in delayed 
planting, uneven germination, and poor stands. Dur- 
ing periods of dry weather, the soils crack considera- 
bly upon drying, and damage to plant roots can be ex- 
tensive. The wide cracks also lengthen the time needed 
for water to flow to the end of the row in furrow type 
irrigation. 

Care should be taken to prevent drying of the soils. 
Excessive irrigation tends to cause the soils to be 
waterlogged, and this can result in a loss of nitrogen. 

The principal concerns of management are poor sur- 
face drainage. and restricted movement of air and 
water. Returning crop residue to the soil and applying 
fertilizer help to maintain fertility. These soils are 
suited to sprinkler irrigation, but improvement of 
surface drainage is needed to keep the crops from 
dying in the low areas. Land leveling is needed for the 
furrow and border systems. 

These soils are suited to most of the crops com- 
monly grown in the county. They are also suited to 
grass for irrigated pasture. Corn is the principal crop. 
Alfalfa tends to increase the movement of water 
throughout because the roots tend to open the claypan 
layer. Insects and plant diseases also need to be con- 
trolled. 


CAPABILITY UNIT IIw-2, IRRIGATED 


The only soil in this unit is Forney silt loam, over- 
wash, 0 to 2 percent slopes. This deep, poorly drained 
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soil is on bottom lands in the Missouri River Valley. 
The underlying material is silty clay loam in the 
upper part and grades to silty clay in the lower part. 
Depth to the clayey layer ranges from 15 to 30 inches. 
The surface layer is mildly alkaline. 

‘This soil has a slow water intake rate. Permeability 
is moderate in the upper part and very slow in the 
lower part. Available water capacity is high. The or- 
ganic-matter content is moderate, and natural fertility 
is medium. Runoff is slow. This soil absorbs moisture 
easily until the surface layer becomes saturated. Mois- 
ture is released readily to plants. The clayey layer is 
beneficial in restricting the downward movement of 
moisture, but excessive application of water can result 
in ponding on the surface. 

This soil is easy to work. It has only a few restric- 
tions under irrigation. In some years, wetness in the 
spring delays preparation of the seedbed and planting 
of early crops. 

This soil was occasionally flooded in past years, but 
in recent years flooding has not been serious. Land 
leveling to produce smooth fields and diversions to re- 
move excess run-in water also help in reducing the 
flood hazard. 

This soil is better suited to corn and grass for hay 
or pasture than to most other crops. Returning crop 
residue to the soil and applying fertilizer help to 
maintain fertility. Furrow, border, and sprinkler irri- 
gation are suited to this soil. 


CAPABILITY UNIT Iw-3, IRRIGATED 


The only soil in this unit is Calco silty clay loam, 0 
to 2 percent slopes. This deep, poorly drained soil is on 
bottom lands. The underlying material is silty clay 
loam. The surface layer is moderately alkaline. 

This soil has a slow water intake rate, moderately 
slow permeability, and a high available water capac- 
ity. The organic-matter content and natural fertility 
are high. Runoff is slow. This soil absorbs moisture 
easily and releases it readily to plants. 

This soil is easy to work but will clod if worked 
when wet. The principal hazard is wetness caused by a 
high water table and occasional flooding. The high 
water table commonly results in delayed planting and 
slow germination. This soil is naturally subirrigated. 

This soil is suited to irrigated corn and irrigated 
pasture. It can be irrigated by either gravity flow or 
sprinkler methods. A drainage system that lowers the 
water table can help to improve the efficiency of irri- 
gation. Tile drains or a ditch drainage system can be 
used to improve the drainage. Suitable outlets are nec- 
essary. Diversions can prevent flooding by runoff 
received from higher fields. 


CAPABILITY UNIT Ilw-4, IRRIGATED 


The only soil in this unit is Calco silt loam, over- 
wash, 0 to 2 percent slopes. This deep, poorly drained 
soil is on bottom lands and along drainageways of 
low gradient in the uplands. The underlying material 
is silty clay loam. The surface layer is moderately al- 
kaline. 

This soil has moderate water intake rate and mod- 
erately slow permeability. The available water capacity 


is high. The organic-matter content is moderate, and 
natural fertility is high. Runoff is slow. This soil ab- 
sorbs moisture easily and releases it readily to plants. 

This soil is easy to work. The principal hazards are 
wetness caused by a moderately high water table and 
occasional flooding and siltation. 

Cultivation of this soil is difficult because of the ex- 
cessive wetness. In most years, wetness in spring de- 
lays preparation of the seedbed and planting of early 
crops. Where suitable outlets are available, drainage 
systems can be used to lower the water table. Land 
leveling is not always practical because the result can 
be flooding and siltation on the leveled areas. In some 
places, the flood hazard can be reduced by diversions 
that prevent runoff water from crossing this soil. 
Smoothing and releveling are generally needed after 
the soil has been flooded. 

Most areas of this soil are presently in grass. Irri- 
gated pasture is one of the best uses, but corn and 
soybeans are also suited if the water table is lowered. 


CAPABILITY UNIT IIw-6, IRRIGATED 


The only soil in this unit is Kennebec silt loam, ov- 
erwash, 0 to 2 percent slopes. This deep, moderately 
well drained soil is on bottom lands. The underlying 
ee is silt loam. The surface layer is mildly alka- 
ine. 

This soil has moderate intake rate, moderate perme- 
ability, and a high available water capacity. The or- 
ganic-matter content is moderate, and natural fertility 
is high. Runoff is slow, but ponding on the surface is 
not a problem. The soil absorbs moisture easily and re- 
leases it readily to plants. 

This soil is easy to work. The principal concerns of 
management for irrigation are occasional flooding and 
siltation. Some leveled areas need to be releveled after 
flood waters deposit silt. Most fields are dissected by 
deeply entrenched drainageways, and these can pre- 
sent problems for design layouts of large irrigation 
systems. Planting of early spring crops is sometimes 
delayed because of wetness. Land leveling for furrow 
and border irrigation can help reduce wetness. Sprin- 
kler irrigation is well suited to this soil. 

This soil is well suited to corn and grass and is also 
suited to other common irrigated crops. Fertility can 
be maintained by returning crop residue to the soil 
and by adding commercial fertilizer. Keeping residue 
on the surface helps prevent soil blowing. 


CAPABILITY UNIT Hle-3, IRRIGATED 


This unit consists of gently sloping, deep, well- 
drained soils on broad ridgetops, colluvial foot slopes, 
and alluvial fans. The surface layer and subsoil are 
silty clay loam, and the underlying material is silty 
clay loam or silt loam. The surface layer is slightly 
acid to neutral. 

These soils have a slow intake rate, moderate or 
moderately slow permeability, and a high available 
water capacity. Their organic-matter content is mod- 
erate or high, and their natural fertility is medium to 
high. Runoff is medium. 

Soils in this unit are easy to work. They respond 
well to additions of fertilizer. In places, lime is needed 
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to establish stands of legumes. These soils absorb 
moisture easily and release it readily to plants. Some 
areas receive additional moisture as runoff from adja- 
cent sloping areas. 

Controlling erosion is not a serious concern on these 
soils. In places, however, ditches form in natural water- 
ways where waiter from adjacent land flows across 
the soils. 

Soils in this unit have few restrictions under irri- 
gation, though many fields are small in size and irreg- 
ular in shape. Either furrow, border, or sprinkler irri- 
gation is suitable. Land leveling is needed for furrow 
and border irrigation. 

Where these soils are irrigated by the furrow 
method, bench leveling is a good way to control the 
furrow grade and thus control soil erosion in the fur- 
row. Contour furrows in combination with terraces 
can also be used to irrigate row crops. Where soils are 
irrigated by sprinklers, erosion can be controlled by 
terraces, contour farming, and grassed waterways. 
Returning crop residue to the soil, keeping tillage to a 
minimum, and applying fertilizer are ways to control 
erosion and maintain fertility. 

Corn and alfalfa are the main crops grown on these 
soils. Grasses for pasture are also well suited. Insects 
and plant diseases need to be controlled. 


CAPABILITY UNIT Ile-6, IRRIGATED 


This unit consists of gently sloping, deep, well 
drained and moderately well drained soils on uplands 
and colluvial foot slopes and on bottom lands of the 
Missouri River Valley. The surface layer, subsoil, and 
underlying material are silt loam. The surface layer is 
neutral to moderately alkaline. 

These soils have a moderate intake rate, moderate 
permeability, and a high available water capacity. 
Their organic-matter content and natural fertility 
range from low to high. Runoff is medium. Some of the 
soils absorb moisture easily and release it readily to 
plants. The soils that have a low organic-matter con- 
tent tend to puddle easily and do not absorb moisture 
so readily as the other soils in the unit. 

All soils in this unit are easy to work. They are 
suited to border, furrow, and sprinkler irrigation. 
Bench leveling alters the surface of the land so that 
the soils have a low grade and irrigation water flows 
slowly. Contour furrows with or without supplemental 
terraces, grassed waterways, and mulch planting and 
minimum tillage also help to control erosion. Fertilizer 
will help maintain fertility. Application of irrigation 
water should be adjusted to the natural intake rate of 
the soils to offset increased runoff and thus prevent in- 
creased erosion. 

The main crops are corn and alfalfa. The soils are 
well suited to grasses for pasture. Insects and plant 
diseases need to be controlled. 


CAPABILITY UNIT IIIs-11, IRRIGATED 


The only soil in this unit is Sarpy loamy fine sand, 0 
to 6 percent slopes. This deep, excessively drained soil 
is on bottom lands of the Missouri River Valley. The 
underlying material is fine sand. This soil is mildly to 
moderately alkaline throughout. 


This soil has a rapid water intake rate, rapid 
permeability, and a low available water capacity. Its 
organic-matter content and natural fertility are low. 
It is subject to severe soil blowing and lacks an abund- 
ance of the important plant nutrients, such as nitro- 
gen and phosphorus. 

Soil blowing and low moisture retention are the 
main concerns of management of this soil. Sprinkler 
irrigation is much more suitable than other methods 
for irrigating this soil. The water application rate of a 
sprinkler system can be high because the soil absorbs 
water so rapidly, and applications of water should be 
frequent because of the low moisture retention. 

Corn, soybeans, alfalfa, and grass are the main 
crops. Mulch planting can help prevent soil blowing. 


CAPABILITY UNIT WIw-1, IRRIGATED 


This unit consists of nearly level, deep, poorly 
drained and somewhat poorly drained soils on bottom 
lands of the Missouri River Valley. The surface layer 
generally is silty clay, but in a few areas it is silty 
clay loam. The subsoil and underlying material are 
generally silty clay, but a few soils have a layer of silt 
loam that occurs above a depth of 24 inches. The sur- 
face layer is neutral or moderately alkaline. 

The soils have a very slow or slow rate of water in- 
take, very slow or slow permeability, and moderate 
available water capacity. Runoff is slow to ponded. In 
places runoff water from adjoining areas ponds on the 
surface. In some low areas of swales, the water table 
is at a depth of about 5 feet. The organic-matter con- 
tent is moderately low or moderate, and natural fertil- 
ity is low to medium. 

These soils are difficult to work and difficult to keep 
in good tilth. They are generally sticky when wet and 
very hard when dry and, as a result, should be tilled 
only at the proper moisture content. High levels of 
production are difficult to obtain on these soils, which 
are limited by the excess water. Wetness commonly 
delays cultivation in spring and restricts the growth 
of roots. In most areas moisture moves downward 
slowly. It causes the clayey part of the soils to expand, 
thus closing natural openings in the soils. Upon 
drying, these soils crack badly, and damage to plant 
roots can be extensive. Stream overflow is a minor 
concern in management. A high level of management 
is needed in irrigating these soils. A proper amount of 
water, together with the correct rate and frequency of 
application, is of prime importance, Drainage can be 
provided in places. 


CAPABILITY UNIT IVe-3, IRRIGATED 


This unit consists of deep, moderately sloping, well- 
drained soils on uplands. The surface layer and subsoil 
are silty clay loam. The underlying material is silt 
loam. The surface layer is slightly acid. Many areas 
are eroded. 

These soils have moderately slow permeability and a 
high available water capacity. Their organic-matter 
content is moderate to low, and their natural fertility 
is medium to low. Runoff is medium. These soils ab- 
sorb moisture easily and release it readily to plants. 
The intake rate is slow, and the rate is slightly less 
where the soils are eroded. 
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Soils of this unit tend to become cloddy if tilled 
when wet. Water erosion is the principal hazard. In 
places, lime may be needed for establishing legumes, 
such as clover or alfalfa. Sprinkler irrigation is better 
than most other systems for these soils. Erosion is dif- 
ficult to control where other methods are used, and 
the cost of land preparation is high. 

Because of the extreme hazard of erosion, the crops 
suited to irrigation on these soils are close-sown crops, 
such as small grains, alfalfa, and grass. Terraces and 
grassed waterways can help control erosion. 


CAPABILITY UNIT IVe-6, IRRIGATED 


This unit consists of deep, moderately sloping, well- 
drained soils on uplands. The surface layer, subsoil, 
and underlying material are silt loam. The surface 
layer is mildly alkaline to moderately alkaline. Some 
areas are eroded. 

These soils have a moderate rate of water intake, 
moderate permeability, and a high available water 
capacity. Their organic-matter content is low to high in 
the uneroded areas and low in eroded areas. Runoff is 
medium, These soils absorb moisture easily and re- 


lease it readily to plants. They generally have a mod-- 


erate intake rate, but this is somewhat lower in the 
eroded areas. A few of the soils tend to puddle, and this 
reduces the intake rate. 

Most soils in this unit are easy to work. Water ero- 
sion is the principal hazard. The only irrigation 
method that is suited to these soils is the sprinkler 
system. Water should be applied at a low rate so that 
it infiltrates the soils and does not become the source 
of runoff and erosion. 

These soils are suited to close-sown crops, such as 
small grains, alfalfa, and grass. Because of the ex- 
treme hazard of erosion, they are not suited to row 
crops. Terraces and grassed waterways help control 
erosion. 


CAPABILITY UNIT IVs-1, IRRIGATED 


The only soil in this unit is Sarpy silty clay, over- 
wash, 0 to 2 percent slopes. This deep, excessively 
drained soil is on bottom lands of the Missouri River 
Valley. The surface layer is thin silty clay. The under- 
lying material is fine sand. This soil is moderately al- 
kaline throughout. 

This soil has a slow water intake rate and permea- 
bility is rapid in the coarse underlying material. The 
available water capacity, organic-matter content, and 
natural fertility are low. Some areas are subject to 
ponding. 

The slow intake rate and the low moisture retention 
of this soil are the main concerns of management. The 
sprinkler system is better for irrigating this soil than 
other methods. Land leveling, which is needed for fur- 
row and border irrigation, could expose the sandy un- 
derlying material in some areas. 

This soil is suited to the crops commonly grown in 
the county, especially corn and alfalfa. Applications of 
irrigation water should be rather frequent and light to 
maintain an adequate supply of moisture in the soil. 
Additions of commercial fertilizer and barnyard ma- 
nure increase and help maintain fertility in this soil. 


CAPABILITY UNIT IVs—12, IRRIGATED 


The only soil in this unit is Sarpy fine sand, 2 to 11 
percent slopes. This deep, excessively drained soil is 
on bottom lands of the Missouri River Valley. The un- 
derlying material is fine sand. 

This soil has a very rapid water intake rate, rapid 
permeability, and a low available water capacity. Its 
organic-matter content and natural fertility are low. 
It is subject to severe blowing and is lacking in some 
important plant nutrients. 

Soil blowing and low moisture retention are the 
main concerns of management of this soil. The only 
suitable irrigation method is the sprinkler system. Soil 
blowing can be controlled by using maximum amounts 
of crop residue as a surface mulch. Adequate fertilizer 
will help to insure production of enough crop residue 
to control the blowing and to improve fertility. De- 
tailed soil tests should be made to determine the kind 
and amount of minor fertility elements that are needed. 

Corn and alfalfa are better suited to this soil than 
most other crops. Close-sown crops, such as small 
grains and grass, are other crops that can be used. 
Crops that produce little residue, such as soybeans, 
are not suited to this soil. 


Predicted yields 


The predicted acre yields for the principal crops 
grown on soils of Dakota County are given in table 2. 
These predictions are based on average yields for 
seeded acres during the most recent 5-year period. They 
do not represent anticipated yields that might be ob- 
tainable in the future under a new and possilby differ- 
ent technology. 

Yields for various crops were derived from informa- 
tion obtained from interviews with farmers, 
representatives of the Soil Conservation Service and 
Agricultural Extension Service, and others familiar 
with the soils and farming in the county. Yield infor- 
mation from the Agriculture Stabilization and Conser- 
vation Service and research data from Agricultural 
Experiment Stations were also used. Yield records, 
trends, research, and experience were taken into con- 
sideration. 

Crop yields are influenced by many factors. Some of 
the most influential soil features are depth, texture, 
slope, and drainage. Also important are erosion, avail- 
able water capacity, permeability, and fertility. Man- 
agement practices such as the cropping pattern, timeli- 
ness of operations, plant population, and crop variety 
have an effect on crop yields. Weather is significant 
both on a day to day basis and for longer seasonal or 
yearly fluctuations. All of these were taken into ac- 
count when preparing table 2. 

Predicted yields are listed for dryland and irrigated 
management. These basically reflect soil differences 
and different responses to management practices. 

A high level of management is used on most dry- 
land farms in the county. Fertility is maintained and 
fertilizer or lime is applied at rates indicated by soil 
tests and field experiments, Crop residue is returned 
to the soil to improve tilth and to maintain or increase 
the organic-matter content. Suited varieties of seed 
are used, and plant populations are optimum. Weeds, 
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TABLE 2.—Predicted average acre yields of principal crops under a high level of management 


[Absence of yield indicates that the crop is not suited to the soil or that it is grown only in small amounts] 


Soil 


Albaton silty clay, 0 to 2 percent slopes 
Albaton silty clay, depressional, 0 to 1 percent 
slopes 
Albaton silty clay loam, 0 to 2 percent slopes 
Alluvial land 
Blake silty clay loam, 0 to 2 percent slopes 
Blencoe silty clay, 0 to 2 percent slopes 
Blyburg silt loam, 0 to 2 percent slopes 
Blyburg silt loam, 2 to 6 percent slopes 
Blyburg silty clay loam, 0 to 2 percent slopes 
Blyburg silty clay, overwash, 0 to 2 percent slopes_ 
Calco silt loam, overwash, 0 to 2 percent slopes_-_- 
Calco silty clay loam, 0 to 2 percent slopes 
Crofton silt loam, 2 to 6 percent slopes, eroded -_ -- 
Crofton silt loam, 6 to 11 percent slopes, eroded __ 
Crofton silt loam, 11 to 15 percent slopes 
Crofton silt loam, 11 to 15 percent slopes, eroded_. 
Crofton silt loam, 15 to 30 percent slopes 
Crofton silt loam, 15 to 30 percent slopes, eroded_- 
Forney silt loam, overwash, 0 to 2 percent slopes__ 
Forney silty clay, 0 to 2 percent slopes 
Forney soils, swales, 0 to 2 percent slopes 
Grable very fine sandy loam, 0 to 2 percent slopes_ 
Gullied land-Ida complex, 30 to 60 percent slopes_ 
Haynie silt loam, 0 to 2 percent slopes 
Ida silt loam, 11 to 17 percent slopes, eroded ____- 
Ida silt loam, 17 to 30 percent slopes 
Ida silt loam, 17 to 30 percent slopes, eroded 
Ida soils, 30 to 60 percent slopes 
Judson silty clay loam, 0 to 2 percent slopes 
Judson silty clay loam, 2 to 6 percent slopes 
Kennebec silt loam, 0 to 2 percent slopes 
Kennebec silt loam, overwash, 0 to 2 percent slopes- 
Luton silty clay, thin surface, 0 to 2 percent slopes_ 


Modale silt loam, 0 to 2 percent slopes 
Monona silt loam, 6 to 11 percent slopes 
Monona silt loam, 11 to 17 percent slopes 
Monona silt loam, 17 to 30 percent slopes 
Moody silty clay loam, 2 to 6 percent slopes 
Moody silty clay loam, 6 to 11 percent slopes 
Moody silty clay loam, 6 to 11 percent slopes, 

eroded 


slopes 
Napier silt loam, 2 to 6 percent slopes 
Napier silt loam, 6 to 11 percent slopes 
Napier silt loam, 11 to 15 percent slopes 
Napier-Gullied land complex, 2 to 11 percent slopes_ 
Nora silt loam, 2 to 6 percent slopes, eroded 
Nora silt loam, 6 to 11 percent slopes 
Nora silt loam, 6 to 11 percent slopes, eroded__.. 
Nora silt loam, 11 to 15 percent slopes 
Nora silt loam, 11 to 15 percent slopes, eroded ___- 
Nora silt loam, 15 to 30 percent slopes 
Omadi silt loam, 0 to 2 percent slopes 
Onawa silty clay, 0 to 2 percent slopes 
Owego silty clay, 0 to 2 percent slopes 
Percival silty clay, 0 to 2 percent slopes___....__- 
Sansarc-Nora complex, 11 to 30 percent slopes-_.__ 
Sarpy fine sand, 2 to 11 percent slopes 
Sarpy loamy fine sand, 0 to 6 percent slopes 
Sarpy silty clay, overwash, 0 to 2 percent slopes_. 
Waubonsie very fine sandy loam, loamy sub- 

stratum, 0 to 2 percent slopes 
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Soybeans 


Dryland 


Bu 


Alfalfa (hay) 


Dryland 


Tons 


wo Of 
ono. 


Oats 


Dryland 


Bu 


53 


Tame Pasture 


Dryland 


1 AUM is animal-unit-months, a term used to express the carrying capacity of pasture. It is the number of months during the grazing 
season that 1 acre will provide grazing for 1 animal unit (one cow, one horse, one mule, five hogs, or seven sheep) without damage to the 


pasture, 
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insects, and plant diseases are controlled. Under irriga- 
tion, water application is timely and in the proper 
amount. Water erosion and soil blowing are controlled 
Where needed for crop production, the soil is drained. 
Tillage, seeding, and cultivation practices are per- 
formed at the proper time and are adequate. The soils 
are protected from deterioration and used in accord- 
ance with their capacity. 

Trrigation in Dakota County is used mainly to sup- 
plement natural rainfall. Many soils in the county are 
not irrigated. Only a small acreage of alfalfa hay, soy- 
beans, and tame pasture is irrigated, and yield data on 
these crops are limited. Oats are not irrigated. Pre- 
dicted yields under irrigation for these crops were 
omitted from table 2. 

Irrigation water provides only a small or moderate 
increase in yield of crops grown on the fine-textured 
soils, such as Albaton, Forney, and Onawa soils, In- 
creases in yields from application of irrigation water 
are more substantial, however, on the medium- and 
coarse-textured soils, such as Blyburg, Grable, Haynie, 
and Sarpy soils. 

The table does not give any recommendations, and 
the yields given do not apply to specific farms or 
farmers. One of its best uses is to compare the produc- 
tivity of one soil with that of another soil within the 
county. 

Yields in any one year on a particular soil may vary 
considerably from the figures given. This can be caused 
by weather, sudden infestations of plant disease, in- 
sects, or other unpredictable hazards. By using long- 
time averages, it is possible to consider such hazards 
in arriving at the yield figures. 


Management of the Soils for Range * 


The acreage of range is very small in Dakota 
County. Generally, it is in small tracts in the Missouri 
River Valley that are not suitable for cultivation. 

Various kinds of range produce different kinds and 
amounts of native grass. To properly manage range, a 
livestock farmer should know the different kinds of 
range sites on his land and the plants that can grow 
on each site. Management can then be used that will 
favor the growth of the best forage plants on each 
kind of land. 

The interpretations for each range site in the 
county are in the technical guide which is on file in 
the local office of the Soil Conservation Service. 

Management practices that maintain or improve the 
condition of the range are needed in all areas of 
range. Proper grazing use and deferred grazing are 
the two most important practices. Another practice 
that improves the range is establishing native grasses 
by seeding or reseeding either improved strains or 
wild strains. Farmers who want to reseed presently 
cropped land to grass can obtain technical help from 
the local office of the Soil Conservation Service. The 
kind of soil and the range site assigned to that soil de- 
termine the best seeding program. No care other than 


8 By Peter N. JENSEN, range conservationist, Soil Conserva- 
tion Service. 


management of grazing is needed to maintain the for- 
age composition. 


Management of the Soils for 


Woodland and Windbreaks * 


Native woodland in Dakota County is limited to 
narrow strips along the Missouri River and its tribu- 
taries and to the bluffs in the steep areas of Ida, Nora, 
and Napier soils and Gullied land. Much of this wood- 
land is capable of producing commercial quantities of 
wood; but its value for esthetics, recreation, wildlife 
habitat, and watershed protection is even greater. 

Eastern cottonwood, elm, hackberry, ash, willow, 
and other trees that tolerate wetness grow on the bot- 
tom lands. The trees in these areas have a greater po- 
tential for growth than those on the bluffs, but they 
have much less commercial value. 

On the bluffs, the woodland is made up of bur oak, 
northern red oak, American basswood, black walnut, 
American elm, red elm, shagbark hickory, hackberry, 
green ash, ironwood, and Kentucky coffeetree. The 
understory includes Missouri gooseberry, trailing rasp- 
berry, and greenbrier. 

Early settlers in Dakota County planted trees for 
protection, shade, and fenceposts. Through the years, 
landowners have continued to plant trees in wind- 
breaks to protect their buildings and livestock. Native 
trees and shrubs contribute much to the natural 
beauty of the landscape, and they benefit wildlife by 
providing food and cover. 

Windbreaks are needed to protect the farmsteads, 
livestock, and soil. They help to reduce home heating 
costs, control snow drifting, provide shelter for live- 
stock, improve conditions for wildlife, and beautify 
the countryside (fig. 16). 

Trees are not easily established in Dakota County, 
but observing the basic rules of tree culture can result 
in a high degree of tree survival. If healthy seedlings 
of suited species are maintained in a good condition 
and properly planted in a well prepared soil site, they 
can survive and grow well. They will require care 
after planting. 

Management of windbreaks can be planned more 
effectively if soils are grouped according to those char- 
acteristics that affect the growth of trees. The soils of 
Dakota County have been assigned to eight windbreak 
suitability groups. The soils in each group are about 
the same in suitability for specified trees, potential 
productivity, and management requirements. 

Table 3 gives the relative vigor and expected height, 
by windbreak group, of trees at 20 years of age that 
are suitable for windbreaks in the county. Detailed 
tree measurements were taken on soils of the major 
windbreak suitability groups. 

The ratings for vigor in table 3 are based on obser- 
vations of relative vigor and general condition of 
trees. A rating of good indicates that one or more of 
the following conditions generally apply: leaves (or 
needles) are normal in color and growth; small 
amounts of deadwood (top, branches, and twigs) may 
occur in the live crown; evidence of disease, insect, 


4By JAMES W. Carr, JR., forester, Soil Conservation Service. 
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Figure 16—A young windbreak of cedar and pine designed to protect a feedlot from winter winds. 


and climatic damage is limited. A rating of fair indi- 
cates that one or more of the following conditions gen- 
erally applies: leaves (or needles) are obviously abnor- 
mal in color and growth; substantial amounts of 
deadwood (top, branches, and twigs) occur within the 
live crown; evidence of moderate disease, insect, and 


climatic damage is obvious; current year’s growth is 
obviously less than normal. A rating of poor indicates 
that one or more of the following conditions generally 
applies: leaves (or needles) are very abnormal in color 
and growth; very large amounts of deadwood (top, 
branches, and twigs) occur within the live crown; evi- 


TABLE 3.—Relative vigor and estimated height, by windbreak suitability group, of specified trees at 20 years of age 


[Group 6 and Group 10 are not included because the need for windbreaks on these soils is uncommon in Dakota County] 


Group 1 Group 2 Group 3 Group 4 Group 5 Group 7 
Trees 
Relative | Average} Relative | Average | Relative | Average | Relative | Average| Relative | Average} Relative | Average 
vigor height vigor height vigor height vigor height vigor height vigor height 
Fi Pi Ft Fi Ft Fi 
Eastern redcedar_| Good_ 25 | Good__- 23 | Good 23 | Good__- 23 | Good__- 20 | Good_-_- 18 
Ponderosa pine___| Good_- 30 | Poor___- () Good___ 31 | Good__- 28 | Good_.- 25 | Good_-- 26 
Green ash______.| Good___ 30 | Good__-_ 29 | Fair 29 | Good__- 28 (*) (?) Fair___- 23 
Hackberry ______ (*) (?) (?) (*) Fair __-_ 28 | Good__-_ 26 (2) (2) Fair___. 17 
Honeylocust ____- Good _ - 38 | Poor___. 35 | Fair 31 | Fair___- 36 (9) (2) Fair___- 17 
Russian-olive___.| Poor___- Q) Poor____ (*) Fatr... 27 | Fair____- 20 | Fair___-. 15 | Fair___- 17 
Bur oak________~ Good_-_- 27 (2) (2) (2) (2) Good 35 | Good__- 20 (*‘) (*) 
Russian 
mulberry_____- Good_-_- 22 | Fair____ 12 | Fair___- 22|| Fait.ccs 20 (?) (*) Fair _-.- 17 
astern 
cottonwood ____ (*) (3) Fair____ 54 | Fair___- 60 | Poor____ (‘) Poor_.__ () Fair___- 45 


' Most of the trees are dead or dying. 


2 Sufficient data are not available. 
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dence of extensive disease, insect, and climatic damage 
16 obvious; current year’s growth is essentially negligi- 

e. 

Conifers, such as redcedar and pine, are better 
suited to windbreak use than other kinds of trees. The 
measurements and high ratings in table 3 show that 
eastern redcedar and pine are the most reliable wind- 
break species. These trees hold their leaves through the 
winter, thereby giving maximum protection when it is 
most needed. 

The table also shows that several broadleaf trees 
are well suited to windbreaks in Dakota County. The 
best broadleaf trees are green ash, honeylocust, and 
hackberry. Cotoneaster, lilac, and honeysuckle are the 
best shrubs. Eastern redcedar reach a mature height 
of 30 to 40 feet. Pine and broadleaf trees generally 
grow faster than redcedar, and they are somewhat 
taller at maturity. 

The rate of growth in a windbreak varies widely in 
response to soil and moisture conditions, soil fertility, 
exposure, and arrangement of trees within the plant- 
ing. Some trees grow faster than others. Some have 
an early fast growth but tend to die young. Eastern 
cottonwood, Siberian elm, and Russian-olive, for ex- 
ample, have early vigorous growth but are short lived 
if they spread to unwanted areas, Boxelder and mul- 
berry commonly freeze back in severe winters, and 
green ash is susceptible to damage by borers. 

A good windbreak should be designed for the soil in 
which it is to grow. Specific information on design, es- 
tablishment, and care of a windbreak is available from 
the Soil Conservation Service and the Cooperative Ex- 
tension Service in the county. 

Following is a brief description of the windbreak 
suitability groups of Dakota County and a list of suit- 
able trees and shrubs for windbreak planting in each 
group. To find the name of the soils in a group, refer 
to the “Guide to Mapping Units” at the back of the 
survey. 


WINDBREAK SUITABILITY GROUP 1 


This group consists of deep, nearly level to gently 
sloping soils on foot slopes and bottom lands. These 
soils range from somewhat poorly drained to well 
drained. The surface layer is mainly medium textured 
but ranges to moderately fine textured. In most soils 
the underlying material is stratified and ranges from 
medium textured to moderately fine textured, but in 
some soils it is fine sand or clay in the lower part. The 
available water capacity is moderate to high. Natural 
fertility ranges from low to high. These soils range 
ae neutral to moderately alkaline in the surface 
ayer. 

These soils generally provide good sites for planting 
trees, and survival and growth are good. Competition 
for moisture from weeds and grass is the principal 
hazard. The following trees and shrubs are suitable 
for planting. 

Conifers—eastern redcedar, ponderosa pine, Austrian pine, 
Scotch pine, eastern white pine, Colorado blue spruce, 
Norway spruce. 

Low broadleaf trees—Russian mulberry. 

Medium to tall broadleaf trees—green ash, honeylocust, 


hackberry, bur oak, northern red oak, black walnut, sy- 


camore. 
Shrubs—honeysuckle, cotoneaster, lilac, chokecherry, skunk- 
bush sumac, autumn-olive, Amur maple. 


WINDBREAK SUITABILITY GROUP 2 


This group consists of deep, nearly level soils on 
bottom lands. These soils range from somewhat poorly 
drained to poorly drained. The surface layer is moder- 
ately fine textured or fine textured except in areas 
that have an overwash of medium-textured material. 
The underlying material is stratified and ranges 
widely from fine sand to clay. The available water ca- 
pacity in most soils of this group is moderate to high, 
but it is low in some soils. Natural fertility ranges 
from low to high. These soils are neutral to moder- 
ately alkaline in the surface layer. They have a wet- 
ness limitation because the fine-textured soil material 
is slowly permeable. Water ponds on the surface fol- 
lowing rains. In depressions and swells, a water table 
is at a depth of 4 to 8 feet. 

These soils generally provide good sites for planting 
trees. Survival and growth of trees are good, if the se- 
lected trees can tolerate occasional wetness. Establish- 
ing seedlings can be a concern in wet years. These 
soils shrink when dry, causing cracks to appear. This 
allows air to enter and dry out the roots of newly es- 
tablished plants. The abundant and persistent herba- 
ceous vegetation that grows on this site is a concern 
of management when establishing trees. The following 
trees and shrubs are suitable for planting. 

Conifers—eastern redcedar, Scotch pine, Austrian pine, 
Black Hills spruce. 

Low broadleaf treees—Russian mulberry, diamond willow. 

Medium to tall broadleaf trees—green ash, honeylocust, 
white willow, golden willow, eastern cottonwood, syca- 


more. 
Shrubs—redosier dogwood, buffaloberry, chokecherry. 


WINDBREAK SUITABILITY GROUP 3 


This group consists of deep, nearly level to gently 
sloping soils on bottom lands. They are somewhat 
poorly drained to excessively drained. The surface 
layer ranges from sandy to silty and the underlying 
material from sandy to clayey. Available water capac- 
ity is low to high, and soil fertility is low. These soils 
are mildly alkaline to moderately alkaline in the sur- 
face layer. 

These soils are suited to trees if soil blowing is pre- 
vented. Cultivation generally needs to be restricted to 
the tree rows. Drought and competition for moisture 
from grass and weeds are hazards. The following 
trees and shrubs are suitable for planting. 

Conifers—eastern redcedar, ponderosa pine, Scotch pine, 
Austrian pine. 

Low broadleaf trees—boxelder, Russian mulberry. 

Tall broadleaf trees—honeylocust, green ash, eastern cot- 


tonwood. 
Shrubs—honeysuckle, autumn-olive, skunkbush sumac. 


WINDBREAK SUITABILITY GROUP 4 


This group consists of deep, nearly level to strongly 
sloping soils on colluvial foot slopes and loess uplands. 
These soils are well drained. The surface layer and 
subsoil range from medium textured to moderately 
fine textured. The underlying material is medium tex- 
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tured in the more sloping soils and medium textured 
to moderately fine textured in the lower areas. The 
available water capacity is high. These soils are com- 
monly neutral to mildly alkaline, but some eroded areas 
are moderately alkaline. Natural fertility commonly 
ranges from medium to high, but it is low in eroded 
areas. 

These soils generally provide good sites for planting 
trees, and survival and fair growth of suited species 
are good. Erosion, drought, and competition for mois- 
ture from weeds and grass are the principal hazards. 
Lack of moisture, because of rapid runoff, reduces 
growth of trees on the steeper slopes. The following 
trees and shrubs are suitable for planting. 

Conifers—eastern redcedar, ponderosa pine, Austrian pine, 
Scotch pine. ; 

Low broadleaf trees—Russian mulberry, Russian-olive. 

Tall Becadleg? trees—green ash, hackberry, honeylocust, 
ur oak. 


Shrubs—cotoneaster, honeysuckle, lilac, chokecherry, skunk- 
bush sumac, autumn-olive, and Amur maple. 


WINDBREAK SUITABILITY GROUP 5 


This group consists of deep, gently sloping to 
strongly sloping soils on loess uplands. These soils are 
well drained, and they are calcareous at or near the 
surface. Erosion is a hazard because of the silty tex- 
ture and slopes. The surface layer, transitional layer, 
and underlying material are medium textured and cal- 
careous. The available water capacity is high. Since 
these soils are sloping and runoff is medium to rapid, 
the amount of moisture retained in the soil is low. 
Natural fertility is low. Reaction is moderately alka- 
line. Many areas are eroded. 

These soils generally provide fair to poor sites for 
planting trees. Survival is fair, but growth is poor. 
Lack of adequate moisture and competition for mois- 
ture from weeds and grass are the principal hazards. 
Erosion is a hazard where cultivation is used to con- 
trol weeds. Trees that tolerate a high content of lime 
do well on these soils. The following trees and shrubs 
are suitable for planting. 

Conifers—eastern redcedar, ponderosa pine, Austrian pine. 
Low broadleaf trees—Russian-olive. 


Tall broadleaf trees—bur oak. 
Shrubs—skunkbush sumac, autumn-olive. 


WINDBREAK SUITABILITY GROUP 6 


Forney soils, swales, 0 to 2 percent slopes, is the 
only soil in this group. This soil occurs in depressional 
or swalelike areas on bottom lands. The surface layer 
ranges from moderately fine textured to fine textured, 
and the underlying material is fine textured. Sand oc- 
curs within a depth of 40 inches in places. The avail- 
able water capacity is high, and natural fertility is 
medium. This soil is moderately alkaline throughout. 
Plant growth is limited by the excessive wetness. 
Water ponds on the surface; the water table is gener- 
ally within a depth of 6 feet. The soil is also subject to 
flooding. 

This soil provides a fair site for planting trees. Sur- 
vival and growth are good if the trees selected can tol- 


erate wetness and occasional flooding. Establishment . 


can be a concern during wet years. The abundant and 
persistent herbaceous and grass vegetation that grows 


on this site is a concern of management when estab- 
lishing trees. The following trees and shrubs are suita- 
ble for planting. 

Low broadleaf trees—diamond willow. 

Tall broadleaf trees—eastern cottonwood, golden willow, 


white willow. 
Shrubs—redosier dogwood, purple willow. 


WINDBREAK SUITABILITY GROUP 7 


Sarpy fine sand, 2 to 11 percent slopes, is the only 
soil in this group. This soil is deep, excessively 
drained, very gently sloping to moderately sloping, 
and on bottom lands. The surface layer and underly- 
ing material are coarse textured. This soil is moder- 
ately alkaline and calcareous. The available water ca- 
pacity and natural fertility are low. Nearly all areas 
are hummocky or have a low, dunelike topography. 
There is considerable soil blowing and drifting of 
sand. 

This soil provides poor sites for planting trees. Sur- 
vival is poor, but growth is fair. After establishment, 
the roots of trees can penetrate into the lower layer 
where there is more moisture. Landshaping and 
mulching to reduce soil blowing are essential in estab- 
lishing trees on this site. The following trees are suit- 
able for planting. 

Conifers—eastern redcedar, ponderosa pine, Scotch pine, 
Austrian pine. 


WINDBREAK SUITABILITY GROUP 10 


This group consists of soils and land types that 
have a wide range of characteristics. They are either 
excessively wet, frequently flooded, gullied, steep or 
very steep, shallow, or clayey. All of these characteris- 
tics make them unsuited to windbreak plantings. 

The soils of this group are generally not suited to 
windbreak plantings of any kind, because their quali- 
ties and characteristics are unfavorable. In some 
areas, tolerant trees or shrubs can be planted for rec- 
reation and wildlife use or to establish a forest cover, 
but hand planting or other special practices are neces- 
sary. 


Selection of Plants for 
Environmental Plantings * 


Many plants are grown to provide attractive and 
satisfying places in which to live, work, and play. 
Trees, grasses, shrubs, or other plants are used to con- 
trol erosion, reduce sediment, provide shade along 
streets and in parks, beautify lawns and homes, pro- 
vide privacy, or reduce noise. They are also used for 
landscaping around factories, apartment houses, and 
school buildings. 

In table 4, the soils of Dakota County are grouped 
according to the soil features or properties that limit 
the adaptation and use of a plant. The table is a gen- 
eral guide, and it suggests kinds of plants that are 
suitable for environmental plantings for the soil 
groups. 

Color of foliage, flowering and fruiting characteris- 
tics, growth habits, and susceptibility to disease have 


5 By JAMES W. Carr, JR., forester, and ERVIN O. PETERSON, 
conservation agronomist, Soil Conservation Service. 
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Soil groups, soil series, 
and map symbols 


Group I. Soils that have no limita- 
tions. Plants should be climatically 
suited. 

Blyberg: Bc, BcC, Bd, Be 

Crofton: CfC9, CFD, CFE, 
CfEQ, CIF, CfF2 

Grable: Gb 

Haynie: He 

Ida: IdEQ, IdF, IdF2 

Judson: Ju, JuC 

Kennebec: Ke, Ko 

Modale: Mk 

Monona: MnD, MnE, MnF 


Moody: MoC, MoD, MoD2, 


MpE : 
Napier: NaC, NaD, NaE 
Nora: NoC9, NoD, NoD2, 
NoE, NoE2, NoF 
Omadi: Om 
Sarpy: ScC, So 
Waubonsie: Wu 


Group II. Soils that limit the choice 
of plants because runoff is rapid 
or very rapid. 

Ida: leG 


Group III. Soils that limit the 
choice of plants because they are 
sandy, droughty, and low in fer- 
tility. . 

Sarpy: SbD 


Group IV. Soils that limit the 
choice of plants because they are 


wet. 
Albaton: Aa, Ab 
Blencoe: Bb 
Calco: Ca, Cb 
Forney: Fn, Fo, Fs 
Luton: Lu 
Onawa: On 
Owego: Ow 


Percival: Pe 


Group V._ Soils that severely limit 
the choice of plants. Onsite inves- 
tigation is needed. 

Albaton: Ac 
Alluvial land: Ad 
Gullied land: GuG 


Marsh: Mh 
Napier: NgD 
Sansare: SaF 


Shade 


Sugar maple, scarlet 
oak, silver maple, 
northern red oak, 
white oak, bur oak, 
hackberry, green 
ash, sycamore, 
American basswood, 
and black walnut. 


Bur oak, northern red 


oak, and scarlet oak. 


Silver maple, eastern 
cottonwood, syca- 
more, and scarlet 
oak, 


Eastern cottonwood, 
green ash, hack- 
berry, sycamore, 
American basswood, 
silver maple, red 
maple, swamp white 
oak, weeping wil- 
low, and black wal- 
nut. 
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Trees suitable for— 


Ornamentals 


Mountainash, paper 
birch, pin oak, Ken- 
tucky coffee-tree, 
ginkgo, golden- 
rain-tree, Austrian 
pine, eastern white 
pine, Scotch pine, 
blue spruce, Nor- 
way spruce, mag- 
nolia, flowering 
crabapple, American 
basswood, black 
cherry, concolor fir, 
and redbud. 


Austrian pine, Scotch 
pine, juniper, green 
ash, and Russian- 
olive. 


Austrian pine, Scotch 
pine, ponderosa 
pine, and eastern 
white pine. 


Pin oak, paper birch, 
catalpa, mountain- 
ash, Scotch pine, 
Black Hills spruce, 
Kentucky coffee- 
tree, eastern hem- 
lock, Austrian pine, 
and baldcypress. 


TABLE 4.—Environmental 


i 


Street borders 


Pin oak, thornless 
honeylocust, pyram- 
idal linden, Norway 
maple, ironwood, 
little-leaf linden, 
and hackberry. 


Thornless honey- 
locust, hackberry, 
green ash, and iron- 
wood. 


Thornless honeylocust 
and hackberry. 


Thornless honeylocust, 
littleleaf linden, 
pyramidal linden, 
and pin oak, 


Trees and shrubs 
suitable for— 


Critical areas 


Roughleaf dogwood, 
smooth sumac, 
autumn-olive, 
Arnot bristly 
locust, periwinkle, 
winter-creeper 
euonymus, dwarf 
polygonum, and 
spreading juniper. 


Smooth sumac, rough- 
leaf dogwood, 
autumn-olive, 
Arnot bristly 
locust, and spread- 
ing juniper. 


Autumn-olive, Arnot 
bristly locust, and 
spreading juniper. 


Redosier dogwood, 
roughleaf dogwood, 
autumn-olive, choke- 
cherry, and Ameri- 
can plum. 


vO OO ttt 


been considered in table 4. For example, the American 
elm is suited to many different soils and was formerly 
used extensively as a shade tree. It is not listed in 
table 4, because it is susceptible to Dutch elm disease. 
Many horticultural varieties of plants that are also 
well suited to the climate of Dakota County are not in- 


erymen. 


cluded in the table. Information about suited horticul- 
tural varieties is generally available from local nurs- 


Growth habits, shade tolerance, erosion control, and 
esthetic features determine the suitability and use of 
plants for various purposes and locations. Most plant- 


planting guide 


Wildlife food 
and cover 


Autumn-olive, honey- 
suckle, American 
bittersweet, Ameri- 
can cranberry- 
bush, crabapple, 
winterberry euony- 
mus, Washington 
hawthorn, Amur 
maple, skunkbush 
sumac, eastern red- 
cedar, choke- 
cherry, and snow- 
berry. 


Autumn-olive, crab- 
apple, skunkbush, 
sumac, eastern red- 
cedar, American 
plum, and Russian- 
olive. 


Austrian pine, Scotch 
pine, ponderosa 
pine, eastern white 
pine, American 
plum, eastern red- 
cedar, and autumn- 
olive. 


Redosier dogwood, 
autumn-olive, 
eastern redcedar, 
Oriental arbor- 
vitae, Scotch pine, 
buffaloberry, 
American elder- 
berry, Virginia 
creeper, and Aus- 
trian pine. 


Hedges 


Honeysuckle, coton- 


easter, lilac, 
winged euonymus, 
privet, eastern 
hemlock, and 
viburnum. . 


Honeysuckle, coton- 


easter, lilac, 
autumn-olive, 
Siberian pea- 
shrub, and Amur 
maple. 


Lilac and coton- 


easter. 


Redosier dogwood, 


Amur maple, 
autumn-olive, and 
honeysuckle. 
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Trees and shrubs suitable for—Continued 


Screens 


Eastern redcedar, 


autumn-olive, 
honeysuckle, lilac, 
Austrian pine, 
Scotch pine, pon- 
derosa pine, east- 
ern white pine, 
Norway spruce, 
Amur maple, east- 
ern hemlock, up- 
right juniper, 
Oriental arbor- 
vitae, and Lom- 
bardy poplar. 


Eastern redcedar, 


autumn-olive, 
Austrian pine, 
ponderosa pine, 
upright juniper, 
and Russian-olive. 


Eastern redcedar, 


Rocky Mountain 
juniper, Austrian 
pine, ponderosa 
pine, Scotch pine, 
eastern white pine, 
and chokecherry. 


Eastern redcedar, 


Scotch pine, 
Austrian pine, 
autumn-olive, 
Lombardy poplar, 
Oriental arbor- 
vitae, buffalo- 
berry, and Bol- 
leana poplar. 


ings can accomplish more than one useful purpose if 
suitable plants are selected. For example, some plants 
that have colorful foliage or fruit can be as useful for 
wildlife food and cover as they are for hedges, 
screens, erosion control, or beautification of the land- 


scape. 


Lawns 


Kentucky bluegrass, 


and perennial rye- 
grass, 


Blue grama, buffalo- 


grass, and Ken- 
tucky bluegrass. 


Blue grama____._--- 


Kentucky bluegrass__ 


Grasses suitable for— 


Roadsides and 
steep banks 


Little bluestem, big 
bluestem, switch- 
grass, side-oats, 
grama, blue 
grama, brome- 
grass, perennial 
ryegrass, and 
crownvetch 
(legume). 


Little bluestem, big 
bluestem, switch- 
grass, and crown- 
vetch (legume). 


Little bluestem, big 
bluestem, and 
switchgrass. 


Reed canarygrass, 
and switchgrass. 


Switchgrass and 
western wheat- 
grass, 
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_ Recreation 
areas 


Blue grama, buf- 
falograss, tall 
fescue, Kentucky 
bluegrass, creep- 
ing red fescue, 
and perennial rye- 
grass, 


Blue grama, buffalo- 
grass, and side- 
oats grama. 


\ 


Blue grama, western 
wheatgrass, and 
tall fescue. 


Tall fescue. 


Tall fescue and 
western wheat- 
grass. 


Management of the Soils for Wildlife ° 


Wildlife populations are determined largely by the 


quality and quantity of vegetation which the land is 
capable of producing. Cover, food, and water, in 


6 By Rospert O. Koerner, biologist, Soil Conservation Service. 
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proper combination, are the three essential elements to 
wildlife abundance. 

Topography plays a major role in determining wild- 
life numbers as do soil characteristics, such as fertil- 
ity. Fertile soils produce more and better quality wild- 
life, both game and nongame species. The game 
species are primarily discussed here, although non- 
game species are becoming increasingly important. 
Improving the living conditions for the game species 
also benefits nongame species. 

An appreciation of the natural environment by per- 
sons other than hunters and fishermen now has 
greater importance. This helps people to understand 
the relationship between plants, animals, and men and 
how all are dependent upon the soil. 

In many cases, the soils rated highest for wildlife 
potential do not have the highest wildlife populations. 
This is not caused by the inability of soils to produce 
wildlife, but rather by many other factors such as 
hunting pressure, clean tillage, and improved harvest- 
ing methods. The potential still remains, and wildlife 
values can be enhanced with little cost and effort. 
Wildlife has a place in both rural and urban settings 
and needs to be considered when planning for opti- 
mum use of these areas. 

Fish ponds that fill by runoff from fertile fields gen- 
erally produce more pounds of fish than average be- 
cause of the increased food production. Zooplankton 
and phytoplankton are microscopic animals and plants 
produced in fertile ponds. They provide food for larger 
aquatic animals such as frogs which, in turn, are used 
as food by fish. 

Steep slopes and rough, irregular topography pres- 
ent hazards to livestock and are poorly suited to crops. 
In these areas, the natural undisturbed landscape can 
become escape cover for wildlife and provide a source 
of food. In many places where vegetation is lack- 
ing, it can be developed by planting flowering and 
fruiting trees and shrubs. Fencing to exclude livestock 
is an excellent way to encourage herbaceous and 
woody plant growth for wildlife winter cover. 

Wetness, permeability, and the available water capac- 
ity are important soil characteristics to consider when 
selecting pond sites for wildlife and recreation. 

In table 5, the principal soil associations, as shown 
on the general soil map, are evaluated for seven ele- 
ments of wildlife habitat and for three kinds of wild- 
life. The habitat elements are grain and seed crops, 
domestic grasses and legumes, wild herbaceous plants, 
hardwood trees and shrubs, coniferous plants, wetland 
food and cover, and shallow water areas. 

The three broad classes of wildlife in table 5 are de- 
fined as follows. 

Openland wildlife—Birds and mammals of crop- 
land, pastures, meadows, lawns, and areas overgrown 
with grasses, herbs, shrubs, and vines. Examples are 
bobwhite quail, pheasant, mourning dove, meadowlark, 
killdeer, cottontail rabbit, and red fox. 

Woodland wildlife——Birds and mammals of wooded 
areas that contain either hardwood or coniferous trees 
and shrubs, or a mixture of both. Examples are wild 
turkey, ruffed grouse, thrushes, vireos, woodpecker, 
squirrel, gray fox, raccoon, and white-tailed deer. 


Wetland wildlife—Birds and mammals of swampy, 
marshy, or open water areas. Examples are ducks, 
geese, herons, shore birds, rails, kingfishers, muskrat, 
mink, and beaver. 


Kinds of wildlife by soil associations 


In the Nora-Crofton-Moody association the soils 
have long, smooth slopes that are gently sloping to 
steep. Scattered trees and shrubs are in the lower 
parts of drainageways. Pheasant and bobwhite quail 
populations are low to moderate with approximately 
10 to 100 birds per section. Deer and cottontail rabbits 
are scarce because of a lack of sufficient woody cover. 
Most of the soils are cultivated; there are very few idle 
or nonfarmed areas. The lack of winter cover is a limit- 
ing factor for wildlife. 

The Moody-Judson-Crofton association has_ soils 
that are gently sloping to moderately sloping. There 
are a few scattered trees in draws and along fence- 
rows. Nearly all the soils are cultivated. Some farm- 
stead shelterbelts provide cover for wildlife. Pheasant 
population is moderate in this association with, ap- 
proximately 50 to 200 birds per section. There are also 
jackrabbits and cottontails. Deer are scarce. Bobwhite 
quail populations are low because of a lack of winter 
cover. 

The Crofton-Nora-Napier association has moder- 
ately sloping to steep topography. Sizable blocks of de- 
ciduous trees such as bur oak, walnut, elm, ash, box- 
elder, and honeylocust are on many east-facing slopes. 
Drainageways and fencerows commonly have trees 
and shrubs. Also there are many odd areas that are 
not cultivated. This means better habitat for pheasant, 
quail, and rabbit. More deer are in this association be- 
cause they move from the Missouri River Valley into 
cornfields to feed. Foxsquirrel, fox, and coyote are also 
in this association. Springs in this association supply 
water for wildlife. Clumps of native plum are along 
roadside ditches making escape cover and food for 
pheasants, bobwhite quail, and other kinds of wildlife. 

In the Omadi-Kennebec-Napier association are 
many long, wooded drainageways where silt washed 
from the uplands. The soils are suited to a wide vari- 
ety of cover types and kinds of wildlife. All species of 
wildlife in this county use this association for food, 
water, or cover. Ash, willow, wildrose bushes, and 
many other herbaceous and woody plants are here. 
Any plants not growing naturally could be introduced 
if desired. 

The Forney association is a unique area of poorly 
drained, nearly level, silty soils that are low in relative 
elevation. This association has only limited wildlife 
value because of a lack of adequate winter cover. It 
has some value to migrating waterfowl during seasons 
when the soils are ponded. 

The Blyburg-Blencoe-Luton association is located on 
high bottom lands of the Missouri River Valley. It has 
value for providing food and cover for the wildlife 
that frequent the Haynie-Albaton-Onawa association 
that is adjacent to the Missouri River. The number of 
deer, as well as pheasants, squirrel, and bobwhite 
quail, is high where winter cover is available. 
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TABLE 5.—Suitability of soils, by soil association, for wildlife habitat 


a ye 


Elements of wildlife habitat Habitat for— 
ee ee 
Soil association Grain Domestic Wild Hardwood} Conif- Wetland | Shallow- Open- Wood- 
and soil series and grasses herba- trees erous food water land land Wetland 
seed and ceous and plants and areas wildlife wildlife wildlife 
crops legumes plants shrubs cover 
Association 1: 
ora_______. Fair_____ Good.---| Good_..-} Good____} Good____ Very Very Fair____- Good____} Very 
; poor. poor poor. 
Crofton________ Fair_____ Good_-_-__} Fair_____ Fair_____ Good_.._| Very Very Fair____. Fair. ___- Very 
poor. poor. poor. 
Moody____.___- Good to | Good____] Good__-.| Good____] Good___. Very Very Good.__.}| Good____| Very 
fair poor. poor poor 
Association 2: 
Moody-_.__..__. Good to | Good____| Good__-_| Good____] Good____ Very Very Good__._| Good____| Very 
fair. poor. poor, poor. 
Judson_...____- Good__..] Good___-| Good__._] Good__._| Good. __- Very Very Good..._| Good..__} Very 
poor. poor. poor 
Crofton_______- Fair_____ Good____| Fair_____ Fair_____ Good..__] Very Very Fair_____ Fair____- Very 
poor. poor poor. 
Association 3: 
Crofton._...__- Fair_.___ Good_.__] Fair. ___- Fair_____ Good__-__] Very Very Fair_____ Fair_____ Very 
poor. poor poor 
Nora. _-__.2__- Fair____- Good_.-_.| Good._-.} Good.__.} Good____| Very Very Fair__.__ Good__._| Very 
poor. poor poor 
Napier__._____- Good._..| Good_..-| Good__..] Good___.] Good. __- Very Very Good_._.] Good.___| Very 
poor. poor poor. 
Association 4: 
Omadi-______..- Good._-.] Good.__-] Good___.] Good___.| Good___. Very Very Good..__| Good__._| Very 
poor poor, poor, 
Kennebec. ______ Good.__-| Good___.] Good....| Good__-_| Good___. Very Very Good..__| Good..__] Very 
poor poor poor. 
Napier_.______. Good. __-| Good.._.| Good..__| Good._._| Good____] Very Very Good.___| Good.___| Very 
poor poor poor. 
Association 5: 
Forney._..-___- Fair to Fair. ____ Fair_____ Fair_____ Fair... __ Fair. -___ Good____| Fair..___ Fair_____ Fair 
poor. 
Association 6: 
Blyburg.._____- Good.__-| Good____| Good____] Good___.|' Good___. Very Very Good_.._| Good____| Very 
poor poor poor, 
Blencoe.___.__- Fair. ____ Fair. ____ Fair____- Fair. ____ Fair____. Fair. ____ Fair. ___. Fair_____ Fair_____ Fair. 
Luton___...__..] Fair. ____ Fair_____ Fair. .___ Fair_____ Fair_.__- Fair. ____ Fair. ____ Fair_____ Fair. ____ Fair 
Association 7: 
aynie_________ Good._--; Good. .__]: Good__._| Good____] Fair. ____ Poor_____ Poor_____ Good_-_._| Fair____- Poor 
Albaton_______- Fair_____ Fair_____ Good____} Fair_____ Fair____. Fair_____ Fair. ____ Good____} Fair_____ Fair 
Onawa________- Good. .._} Good__-_] Good___.} Good..__] Good____} Poor_..__ Poor_____ Good._..| Good____| Poor 
Association 8: 
Ida (where 
slopes are 5 to 
17 percent)___| Fair. ___- Fair_____ Fair. .___ Fair. ____ Good.___| Very Very Fair_____ Fair_____ Very 
poor poor. poor, 
Ida (where 
slopes are more 
than 17 
percent) __.___ Very Poor____- Poor_____ Poor_____ Fair_____ Very Very Fair... __ Fair _____ Very 
poor poor. poor poor. 
Monona._.._____ Fair____- Good___.} Good.._-| Good_.__] Good____] Very Very Good_-..| Good.___} Very 
poor poor poor. 


In the Haynie-Albaton-Onawa association are scat- 
tered areas of marsh useful for waterfowl. Duck hunt- 
ing, fishing, and hiking are common in this associa- 
tion. Sauger, catfish, and carp are caught from the 
Missouri River. Hawks, owls, and other raptors are 
common as well as many kinds of shorebirds. 

The Ida-Monona association has a good cover of 
trees on the steep and very steep bluffs. It offers excel- 


lent habitat for deer, squirrel, cottontail rabbit, and 
bobwhite quail. 

In all of the associations mourning dove populations 
are high. Winter cover is the principal limiting factor. 
Wildlife habitat and wildlife populations can be in- 
creased by keeping livestock out of wooded drainage- 
ways and by leaving odd corners and fencerows in 
fields. 
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Engineering Uses of the Soils ’ 


This section is useful to those who need information 
about soils used as structural material or as founda- 
tion upon which structures are built. Among those 
who can benefit from this section are planning com- 
missions, town and city managers, land developers, en- 
gineers, contractors, and farmers. 

Among properties of soils highly important in engi- 
neering are permeability, strength, compaction 
characteristics, soil drainage condition, shrink-swell 
potential, grain size, plasticity, and soil reaction. Also 
important are depth to the water table, depth to bed- 
rock, and soil slope. These properties, in various de- 
_ grees and combinations, affect construction and main- 
tenance of roads, airports, pipelines, foundations for 
small buildings, irrigation systems, ponds and small 
dams, and systems for disposal of sewage and refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, com- 
mercial, and recreational areas. 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 

4, Plan farm drainage systems, irrigation sys- 
tems, ponds, terraces, and other structures for 
controlling water and conserving soil. 

5. Correlate performance of structures already 
built with properties of the kinds of soil on 
which they are built, for the purpose of pre- 
dicting performance of structures on the same 
or similar kinds of soil in other locations. 

6. Predict the trafficability of soils for cross- 
country movement of vehicles and construc- 
tion equipment. 

7, Develop preliminary estimates pertinent to 
construction in a particular area. 


Most of the information in this section is presented 
in tables 6, 7, and 8, which show, respectively, results 
of engineering laboratory tests on soil samples; sev- 
eral estimated soil properties significant in engineer- 
ing; and interpretations for various engineering uses. 

This information, along with the soil map and other 
parts of the publication, can be used to make interpre- 
tations in addition to those given in tables 7 and 8, 
and it can be used to make other useful maps. 

This information, however, is not adequate for engi- 
neering design and does not eliminate need for further 
investigations at sites selected for engineering works, 
especially works that involve heavy loads or that re- 
quire excavations to depths greater than those shown 
in the tables, generally depths greater than 6 feet. 
Also, inspection of sites, especially the small ones, is 
needed because many delineated areas of a given soil 
mapping unit may contain small areas of other kinds 
of soil that have strongly contrasting properties and 
different suitabilities or limitations for soil engineer- 
ing. 

Some of the terms used in this soil survey have spe- 


7 SypNey H. HAAKENSTAD, engineer, Soil Conservation Serv- 
ice, assisted in the preparation of this section. 


cial meaning to soil scientists. The Glossary defines 
many of these terms commonly used in soil science. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified sys- 
tem (10) used by the SCS engineers, Department of 
Defense, and others, and the AASHO system (1) 
adopted by the American Association of State High- 
way Officials. 

The Unified system is used to classify soils accord- 
ing to engineering uses for building material or for 
the support of structures other than highways. Soils 
are classified according to particle-size distribution, 
plasticity index, liquid limit, and content of organic 
matter. Soils are grouped into 15 classes. There ‘are 
eight classes of coarse-grained soils that are subdiv- 
ided on the basis of gravel and sand content. These 
are identified as GW, GP, GM, GC, SW, SP, SM, and 
SC. Six classes of fine-grained soils are subdivided on 
the basis of the plasticity index. Nonplastic classes are 
ML, MH, OL, and OH; plastic classes are CL and CH. 
There is one class of highly organic soils, Pt. Soils on 
the borderline between two classes are designated by 
symbols for both classes; for example, CL-ML. 

The AASHO system is used to classify soils accord- 
ing to those properties that affect use in highway con- 
struction and maintenance. In this system, a soil is 
placed in one of séven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. In group A-1 are 
gravelly soils of high bearing strength, or the best soils 
for subgrade (foundation). At the other extreme, in 
group A~7, are clay soils that have low strength when 
wet and that are the poorest soils for subgrade. Where 
laboratory data are available to justify a further 
breakdown, the A-1, A-2, and A~-7 groups are di- 
vided as follows: A-l-a, A-1l-b, A-2-4, A-2-5, 
A-2-6, A-2-7, A-7-5, and A-7-6. As additional re- 
finement, the engineering value of a soil material can 
be indicated by a group index number. Group indexes 
range from 0 for the best material to 20 or more for 
the poorest. The AASHO classification for tested soils, 
with group index numbers in parentheses, is shown 
in table 6; the estimated classification, without group 
index numbers, is given in table 7 for all soils mapped 
in the survey area. 


Soil test data 


Table 6 contains engineering test data for some of 
the major soil series in Dakota County. These tests 
were made to help evaluate the soils for engineering 
purposes. The engineering classifications given are 
based on data obtained by mechanical analyses and by 
tests to determine liquid limits and plastic limits. The 
mechanical analyses were made by combined sieve and 
hydrometer methods. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil mate- 
rial. As the moisture content of a clayey soil, from 
which the particles coarser than 0.42 millimeter have 
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been removed, is increased from a dry state, the mate- 
rial changes from a semisolid to a plastic state. If the 
moisture content is further increased, the material 
changes from a plastic to a liquid state. The plastic 
limit is the moisture content at which the soil material 
changes from the semisolid to plastic state; and the 
liquid limit, from a plastic to a liquid state. The plas- 
ticity index is the numerical difference between the liq- 
uid limit and the plastic limit. It indicates the range of 
moisture content within which a soil material is plas- 
tic. Liquid limit and plasticity index are estimated in 
table 7, but in table 6 the data on liquid limit and 
plasticity index are based on tests of soil samples. 

Soil properties significant in engineering 

Several estimated soil properties significant in engi- 
neering are given in table 7. These estimates are made 
by layers of representative soil profiles having signifi- 
cantly different soil properties. The estimates are based 
on field observations made in the course of mapping, 
on test data for these and similar soils, and on experi- 
ence with the same kinds of soil in other counties. Fol- 
lowing are explanations of some of the columns in 
table 7. 

Depth to bedrock is the distance from the surface of 
the soil to a rock Jayer within the depth of observation. 
Depth to bedrock is not included in table 7, because all 
the soils in Dakota County lack bedrock within a 
depth of 5 feet, except the Sansarc soils which have 
clayey shale at a depth of 10 to 20 inches. 

Depth to seasonal high water table is the distance 
from the surface of the soil to the highest level that 
ground water reaches in the soil in most years. 

Soil texture is described in table 7 in the standard 
terms used by the Department of Agriculture. These 
terms are based on the percentages of sand, silt, 
and clay in the fraction of the soil that is less than 2 
millimeters in diameter, “Loam,” for example, is soil 
material that contains 7 to 27 percent clay, 28 to 50 
percent silt, and less than 52 percent sand. If the soil 
contains gravel or other particles coarser than sand, an 
appropriate modifier is added, as for example, “grav- 
elly loamy sand.” “Sand,” “silt,” “clay,” and some of 
the other terms used in USDA textural classification 
are defined in the Glossary of this soil survey. 

Tests to determine liquid limit and plasticity index 
measure the effect of water on the consistence of soil 
material as has been explained for table 6. 

Permeability, as used here, is an estimate of the 
rate at which saturated soil would transmit water in a 
vertical direction under a unit head of pressure. It is 
estimated on the basis of those soil characteristics ob- 
served in the field, particularly structure, porosity, 
and texture. Lateral seepage or such transient soil fea- 
se as plowpans and surface crusts are not consid- 
ered. 

Available water capacity is an estimate of the ca- 
pacity of soils to hold water for use by most plants. It 
is defined here as the difference between the amount 
of water in the soil at field capacity and the amount at 
the wilting point of most plants. 

Reaction refers to the acidity or alkalinity of a soil, 
expressed in pH values for a stated soil-solution mix- 


ture. The pH value and terms used to describe soil re- 
action are explained in the Glossary. 

Shrink-swell potential refers to the relative change 
in volume to be expected of soil material with changes 
in moisture content; that is, the extent to which the 
soil shrinks as it dries out or swells when it gets wet. 
The extent of shrinking and swelling is influenced by 
the amount and kind of clay in the soil. Shrinking and 
swelling of soils may damage building foundations, 
roads, and other structures. Soils having high shrink- 
swell potential are the most hazardous. Shrink-swell 
potential is not indicated for organic soils or certain 
soils which shrink markedly on drying but do not 
swell quickly when rewetted. 


Engineering interpretations of the soils 


The estimated interpretations in table 8 are based 
on the engineering properties of soils shown in table 
7, on test data for soils in this survey area and others 
nearby or adjoining, and on the experience of engi- 
neers and soil scientists with the soils of Dakota 
County. In table 8, ratings are used to summarize lim- 
itation or suitability of the soils for all listed purposes 
other than for pond-reservior areas, embankments, 
dikes, and levees, drainage of crops and pasture, irri- 
gation, and terraces and diversions. For these particu- 
lar uses, table 8 lists those soil features not to be over- 
looked in planning, installation, and maintenance. 

Soil limitations are indicated by the ratings slight, 
moderate, and severe. Slight means that soil proper- 
ties are generally favorable for the intended use, or 
in other words, limitations are minor and easily over- 
come. Moderate means that some soil properties are 
unfavorable but can be overcome or modified by spe- 
cial planning and design. Severe means that soil prop- 
erties are so unfavorable and so difficult to correct or 
overcome as to require major soil reclamation, special 
designs, or intensive maintenance. 

Soil suitability is rated by the terms good, fair, and 
poor, which have, respectively, meanings approxi- 
mately parallel to the terms slight, moderate, and se- 
vere. 

Sand and gravel are used in great quantities in 
many kinds of construction, but ratings of the soils as 
probable sources of these were not included in table 8 
because most of the soils in Dakota County do not 
have sand or gravel within a depth of 5 feet. Grable, 
Percival, and Sarpy soils, however, are poor sources. 
Grable soils have poorly graded, fine-grained sand 
below a depth of 2 feet. Percival soils are a source of 
fine sand that is not suitable for most uses. Sarpy soils 
are a source of poorly graded fine sand that has a few 
aggregate-sized particles. 

Following are explanations of some of the colums in 
table 8. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into natural soil. The soil material from 
a depth of 18 inches to 6 feet is evaluated. The soil 
properties considered are those that affect both ab- 
sorption of effluent and construction and operation of 
the system. Properties that affect absorption are 
permeability, depth to water table or rock, and suscep- 
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TABLE 6.—Engineering 


(Tests performed by the Nebraska Department of Roads in accordance with 


a A 


Soil name and location ~ Parent material Report No. | Depth from Specific 
surface gravity 
Inches 
Albaton silty clay: Clayey alluvium. 920 0-8 2.67 
400 feet west and 150 feet south of the NE. corner of SW14 921 8-27 2.71 
sec, 22, T. 29.N.,R.9E. (Modal) 
Blencoe silty clay: Clayey and silty alluvium. 911 0-6 2.64 
100 feet north and 500 feet west of the SE. corner of sec. 912 19-28 2.71 
18, T. 28. N., R.8 E. (Modal) 
Blyburg silt loam: Silty alluvium. 915 0-7 2.68 
400 feet west and 1,140 feet south of the NE. corner of sec. . 916 21-60 2.69 
2,T.28N.,R.8E. (Modal) 
Crofton silt loam: Loess. 927 0-6 2.72 
1,020 feet south and 200 feet west of the NE. corner of sec. 928 15-60 2.72 
9,T.27N.,R.7E. (Modal) 
Grable very fine sandy loam: Loamy and sandy alluvium, 907 9-24 2.67 
2,590 feet west and 1,000 feet north of the SE. corner of 908 24-60 2.68 
sec. 8, T. 27 N., R.9 E. (Modal) 
Haynie silt loam: Silty and loamy alluvium. 913 0-7 2.68 
2,440 feet west and 100 feet north of SE. corner of sec. 1, 914 25-60 2.68 
T. 88 N., R. 48 W. (Modal) 
Kennebec silt loam, overwash: Silty alluvium. 924 0-6 2.68 
720 feet north and 600 feet west of center of sec. 27, T. 925 16-30 2.64 
28N.,R.7E. (Modal) 926 30-60 2.65 
Luton silty clay, thin surface: Clayey alluvium. 917 0-7 2.68 
1,220 feet east and 200 feet north of the SW. corner of 918 17-35 2.74 
sec. 6, T. 27 N., R.9 E. (Modal) 919 41-60 2.73 
Moody silty clay loam: Loess. 929 0-7 2.64 
2,040 feet east and 216 feet south of the NW. corner of 930 16-29 2.71 
sec, 26, T. 28. N., R. 7 E. (Modal) 931 38-50 2.72 
Napier silt loam: Silty alluvium. 932 0-7 2.64 
1,000 feet south and 150 feet west of the NE. corner of 933 17-30 2.68 
sec. 26, T. 28 N., R. 7 E. (Modal) 934 38-60 2.69 
Nora silt loam: Loess. 922 0-7 2.63 
1,420 feet south and 100 feet west of the NE. corner of 923 19-33 2.68 
sec. 29, T. 28 N., R.8 E. (Modal) 
Onawa silty clay: Clayey and silty alluvium. 909 0-7 2.68 
1,200 feet south and 1,600 feet east of the NW. corner of 910 33-60 2.69 


sec. 25, T. 29N., R.8 E. (Modal) 


1 Mechanical analyses according to the ASSHO Designation T 88-47(1). 
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AA 
hydrometer method and the various grain-size fractions are calculated on the basis of all the materia 
in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the mat 
in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not 


textural classes of soil, 


Results by this procedure may differ somewhat from results 
SHO procedure, the fine material is analyzed by the 
l including that coarser than 2 millimeters 
erial coarser than 2 millimeters 
suitable for use in naming 


hold sewage within a depth of 2 to 5 feet long enough 
for bacteria to decompose the solids. A lagoon has a 
nearly level floor and sides, or embankments, of com- 
pacted soil material. The assumption is made that the 
embankment is compacted to medium density and the 
pond is protected from flooding. Properties are consid- 


tibility to flooding. Slope is a soil property that affects 
difficulty of layout and construction and also the risk 
of soil erosion, lateral seepage, and downslope flow of 
effluent. Large rocks or boulders increase construction 
costs. 

Sewage lagoons are shallow ponds constructed to 


test data 
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standard procedures of the American Association of State Highway Officials (AASHO) (1)| 
ee ek Se = 


Mechanical analysis } 


Percentage passing sieve— 


Percentage smaller than— 


No. 60 No. 200 0.05 0.02 0.005 
(0.25 mm) | (0.074 mm) mm mm mm 
ose aes eus 100 99 96 79 
Se be eS oe 100 99 99 83 
100 99 97 17 54 
499 98 96 15 20 
100 92 80 29 12 
100 97 87 32 18 
100 99 92 58 34 
100 99 94 56 30 
100 66 85 17 12 
100 15 9 6 4 
100 87 16 24 12 
100 89 15 20 10 
SSicecetie 100 94 58 26 
ee eee 100 94 58 380 
100 99 92 53 28 
elayatt ften mete)! 100 99 92 66 
Coes outs 100 99 97 78 
100 99 98 94 79 
100 99 94 63 38 
100 99 94 64 38 
100 99 93 54 31 
100 99 92 58 30 
100 99 92 61 33 
ehidcittecict 100 93 60 33 
100 99 93 55 82 
499 98 92 56 34 
100 99 96 85 66 
100 96 89 44 21 


Classification 
Liquid Plasticity 
limit index AASHO ? Unified $ 
0.002 
mm 
Percent 
65 78 48 | A-7-5(81) CH 
71 84 56 | A-7-6(82) CH 
44 59 33 | A-7-6(21) CH 
13 84 6 | A-4(8) ML 
9 81 8 | A-4(8) ML 
10 80 2 | A-4(8) ML 
27 42 19 | A-7-6(12) CL 
23 42 20 | A-7-6(12) CL 
9 24 5 NP | A-4(6) ML 
4 NP NP | A-2-4(-—2) SM 
9 28 ~2 | A-4(8) ML 
8 26 NP | A-4(8) ML 
18 48 19 | A-7-6(13) ML 
21 46 20 | A-7-6(13) - | CL 
22 42 17 | A-7-6(11) CL 
52 72 43 | A-T-6(28) CH 
65 91 64 | A-T-6(82) CH 
64 87 60 | A-7-6(82) CH 
30 46 19 | A~7-6(18) CL 
82 49 25 | A-7-6(16) CL 
27 42 20 | A-7-6(12) CL 
24 42 16 | A-7-6(11) ML 
28 46 22 | A-T-6(14) CL 
29 42 20 | A-7-6(12) CL 
28 44 19 | A-7-6(12) CL 
28 43 20 | A-7-6(18) CL 
52 68 41 | A-7-6(26) CH 
15 31 6 | A-4(8) ML 


? Based on AASHO Designation M 145-49(1). 

4 Based on the Unified Soil Classification System (10). 

4100 percent passes No. 10 sieve; 99 percent passes No. 40 sieve. 
5 NP means nonplastic. 


ered that affect the pond floor and the embankment. 
Those that affect the pond floor are permeability, or- 
ganic matter, and slope; and if the floor needs to be 
leveled, depth to bedrock becomes important. The soil 
properties that affect the embankment are the engi- 
neering properties of the embankment material, as in- 


terpreted from the Unified soil classification and the 
amount of stones, if any, that influence the ease of 
excavation and compaction of the embankment mate- 
rial. 

Shallow excavations are those that require digging or 
trenching to a depth of less than 6 feet, as for example, 


66 


SOIL SURVEY 


TABLE 7.—Estimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 


Soil series and map symbols 


Albaton: 


Alluvial land: Ad. 
Properties are too variable to be 
estimated. 


Blake: Ba_.--.------------------ 


Blencoe: Bb._.-.---------------- 


Crofton: CfC2, CfD2, CFE, CFE, 
CfF, CfF2. 


, 


*Gullied land: GuG. 

For properties of Ida part, see 
Ida series. Properties of Gul- 
lied land are too variable to be 
estimated. 


Haynie: He_.------------------- 


Ida: IdEQ, IdF, IdF2, leG.--------- 


Depth to 
seasonal 
high 
water 
table 


Ft 
5-10 


5-10 


12-4 


5-10 


5-10 


5-10 


13-5 


5-10 


5-10 


>10 


Depth 
from 
surface 


In 


0-12 
12-60 


0-60 
0-60 


0-16 
16-31 
31-60 


0-15 
15-24 
24-60 


0-15 
15-60 


0-12 
12-60 


0-10 
10-20 
20-60 

0-20 
20-60 

0-16 
16-40 
40-60 


0-60 


0-17 
17-28 
28-60 


0-11 
11-60 


0-24 
24-60 


0-25 
25-60 


0-6 
6-60 


referring to other series that appear in the first column of this table. 


Classification 
USDA texture 

Unified AASHO 
Silty clay loam_....-_----------- CL or CH A-7 
Silty clay._...__..-------------- CH A-7 
Silty clay_.._...---------------- CH A-7 
Silty ‘clay. .2- 2s. node. Seeceses- CH A-7 
Silty clay loam_...-------------- CL or CH A-T 
Silt loam 222222522 225-eee52er8 ML A-4 
Fine sandy loam and silt loam__--) ML or SM A-4 
Silty clay os.s22522ce 5052-22524 CH A-7 
Light silty clay_....------------- CH A-7 
Silt loam...s-c-c<2--sees-cee e522. ML A-4 
Silt/loame4 2 222 sdccceeee ss se. ML A-4 
Light silt loam_._--_--------.--- ML A-4 
Silty clay loam__---------------- CL A-T 
Silt loam: .=.-5 22-26 -csesn ees ML A-4 
Silty. clays: 23. cc2ccstese<e-0 222 CH A-7 
Silty clay loam__.--------------- CL A-7 
Silt loam:.. -4o3- Vell accesses ML A-4 
Silt loam cco sels. olcesee cccccus ML an a or 
Silty clay loam___.-------------- CL A-7 
Silty clay loam.----------------- CL | A-T 
Silty clay loam___.-------------- CL | A-T 
Silty clay loam_-_--------------- CL or CH A-7 
Silt loam___._____-----.-------- CL A-6 or A-7 
Silt loam___.--__.-.------------ ML A-4 
Silty clay loam___.-------------- CL or CH A-7 
Silty clay........--------------- CH A-T 
Silty clay. ..2.2.co222osedetoeess CH A-7 
Silty: clay... ic ocebeecceenss CH A-7 
Very fine sandy loam... ----.----- ML A-4 or A-6 
Fine sand__....._-.------------- SM or SP-SM A-2 
Siltloam:..2 2. oie sce con eet e+ ML A-4 
Very fine sandy loam-_-_-------- ML A-4 
Siltloam. o22Cuveuci eco ccenst eae CL A-6 or A-7 
Silt loam_.-____...------------- CL A-6 or A-7 
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Significant in engineering 


stich mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 
The symbol > means more than; the symbol < means less than] 


Percentage less than 3 inches 


passing sieve— Available 
Liquid Plasticity Permeability water Reaction Shrink-swell 
limit index capacity potential 
No. 40 No. 200 
(0.42 mm) (0.074 mm) 
In per in 
In per hr of soil pH 
100 95-100 45-55 25-40 0.2-0.6 0.21-0.23 7.9-8.4 | High. 
Rey em ee ey eee 100 75-85 45-60 0.06-0.2 0.10-0.13 7.9-8.4 | High. 
siyeeeeeede tee 100 70-85 45-60 0.06-0.2 0.11-0.138 7.9-8.4 | High. 
musiteanstosesc 100 70-85 45-60 0.06-0.2 0.11-0.13 7.9-8.4 | High. 
100 90-100 45-55 25-40 0.2-0.6 0.21-0.23 7.4-8.4 | Moderate to high. 
100 90-100 20-35 0-10 0.6~-2.0 0.20-0.22 7.9-8.4 | Moderate, 
100 40-95 20-30 0-10 0.6-2.0 0.17-0.19 7.9-8.4 | Low. 
100 95~100 55-65 30-40 -  <0.06 0.12-0.14 6.6-7.3 | High. 
2 98-100 95-100 50-60 25-85 0.06~0.2 0.11-0.13 6.6-7.3 | High. 
100 90-100 30-40 0-10 0.6-2.0 0.20=0%22 |cco os cc cs es 
100 90-100 25-35 0-10 0.6-2.0 0.22-0.24 6.6-8.4 | Low. 
100 90-100 20-30 0-10 0.6-2.0 0.17-0.22 7.9-8.4 | Low. 
100 90-100. 41-50 25-35 0.2-0.6 0.21-0.23 6.6-8.4 | Moderate. 
100 90-100 20-40 0-10 0.6-2.0 0.20-0.22 7.9-8.4 | Low. 
Etec dueseta eee 100 55-65 30-40 0.06-0.2 0.12-0.14 7.4-8.4 | High. 
100 90-100 41-50 25-40 0.2-0.6 0.18-0.20 7.4-8.4 | Moderate to high. 
100 90-100 20-40 0-10 0.6-2.0 0.20-0.22 7.9-8.4 | Low. 
100 95-100 35-45 5-15 0.6-2.0 0.22-0.24 7.9-8.4 | Moderate. 
100 95-100 40-50 20-30 0.2-0.6 0.18-0.20 7.9-8.4 | Moderate to high. 
100 95-100 41-50 15-25 0.2-0.6 0.21-0.28 7.9-8.4 | Moderate to high. 
100 95-100 41-50 20-30 0.2-0.6 0.18-0.20 7.9-8.4 | Moderate to high. 
100 95-100 45-55 25-40 0.2-0.6 0.18-0.20 7.9-8.4 | Moderate to high. 
100 95-100 35-50 15-25 0.6-2.0 0.20-0.24 7.9-8.4 | Low to moderate. 
100 90-100 25-85 0-10 0.6-2.0 0.22-0.24 6.6-7.8 | Moderate. 
100 95-100 45-55 25-40 0.2-0.6 0.18-0.20 7.9-8.4 | Moderate to high. 
ers hene te heawt 100 75-90 50-60 <0.06 0.10-0.12 7.9-8.4 | High. 
Sata ewalamaseey 100 70-85 45-55 <0.06 0.12-0.14 6.6-7.3 | High. 
sogeteebite sce 100 75-90 50-60 <0.06 0.10-0.13 7.4-8.4 | High. 
100 50-80 20-35 0-15 0.6-2.0 0.20-0.22 7,.4-7.8 | Low. 
100 5-20 3 NP 3NP 6.0-20.0 0.05-0.08 7.4-8.4 | Low. 
100 85-95 20-30 0-10 0.6-2.0 0.20-0.24 7.9-8.4 | Low. 
100 85-95 20-30 NP 0.6-2.0 0.17-0.19 7.9-8.4 | Low. 
100 95-100 35-50 15-30 0.6-2.0 0.22-0.24 7.9-8.4 | Moderate. 
100 95-100 30-50 11-25 0.6-2.0 0.20-0.22 7.9-8.4 | Moderate. 
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TABLE 7.—Estimated soil properties 


A 


Depth to 


seasonal Depth 
Soil series and map symbols high from 
water surface 
table 
Fi In 
Judson: Ju, JuC.---------------- 4>10 0-30 
30-60 
Kennebec: Ke, Ko...------------- 5-10 0-30 
30-60 
Luton: . (buseccscen cece -ne dels eess 5-10 0-17 
17-60 
Marsh: Mh. 
Properties are too variable to 
be estimated. Seasonal high 
water table is at a depth of 0 
to 2 feet. 
Modale: Mk..-.-------.--------- 5 5-10 0-25 
25-36 
36-60 
Monona: MnD, MnE, MnF_.------ >10 0-15 
15-40 
40-60 
*Moody: MoC, MoD, MoD2, MpE- >10 0-11 
For properties of Nora part of 11-38 
MpE, see Nora series. 38-60 
Napier: NaC, NaD, NaE, NgD.----- 6 >10 0-38 
The properties of the Gullied 38-60 
land part of NgD are too vari- 
able to be estimated. 
Nora: NoC9, NoD, NoD2, No&, >10 0-13 
NoE2, Nof. 18-83 
33-60 
Omadi: Om.-.-...--------------- 5-10 0-20 
20-60 
Onawa: On-_-------------------- 5-10 0-18 
18-60 
Owego: Ow.-------------------- 5-10 0-11 
11-22 
22-60 
Percival: Pe___..---------------- 5-18 0-21 
21-60 
“Sansarce: Saf._....-------------- >10 0-12 
For properties of Nora part, see 12-60 
Nora series. 
Sarpy: 
SoD! te acer e cote ttcsonts 5-10 0-60 
SéGe = ens Seeviceetoseeds 5-10 0-14 
14-60 
SOsli pecotoce_Sheesssteaseeas 5-10 0-12 
12-60 
Waubonsie: Wu---.-------------- 5-10 0-21 
21-38 
38-60 


Classification 
USDA texture 

Unified AASHO 
Silty clay loam_._...------------ ML or CL A-6 or A-7 
Silty clay loam__..--..---------- CL or CH A-7 
Silt loam___-...----2----------- ML or CL A-7 
Silt logins it oo Sccceee eeecusesS ML or CL A-T 
Silty clay.........----..-.--.--- CH A-T 
Silty clay_........-.------------ CH A-T 
Silt loam 2.2522 ts 52 05eeec2 eco CL-ML or CL A-4 or A-6 
Silty clay loam___..-.----------- CL or CH A-6 or A-7 
Silty clay......-...-.----------- CH or CL A-7 
Silt#-loame.c.- Sue le eee CL or ML A-6 or A-7 
Silt loam. =.=: J. pou sacdasecess CL or ML A-6 or A-7 
Siltloame 2-26.05: J. ec eens eo CL or ML A-6 or A-7 
Silty clay loam_____..-.-.------- CL or ML A-7 
Silty clay loam_..__._.---------- CH or CL A-7 
Silt loame.¢.52 2-2 ec ects CL A-7 
Silt loam. __._-..--------------- CL or ML A-7 
Siltloams oe sete eek es ose CL A-T 
Silt: loam: 2.c.coJee Ue eee eet CL A-6 or A-7 
Silt loam and silty clay loam_____- CL A-6 or A-7 
Silt-loam ne le ce ew hcadesecd CL A-6 or A-7 
Silt loam._.--.--.-.------------ CL A-6 or A-7 
Silt loam: 6 s2c22c- eo cece CL A-6 or A-7 
Silty clayssecc.ic252-20lsee teks CH A-7 
Silt:loam:sic2cSe. cele ec tence ML A-4 
Silty clay.......---------------- CH A-7 
Silt loam_._....------..-------- ML A-4 
Silty clay.......-.......----.-.- CH A-7 
Silty clay and silty clay loam. -_.- CH A-7 
Fine sand_...-_._--_..---------- SM or SP-SM A-2 
Clay loam or silty clay loam____.-- CL or CH A-7 
Clayey shale._...-------------- CH A-7 
Fine sand_._------------------- SM or SP-SM A-2 
Loamy fine sand...-..----.----- SM A-2 
Fine sand___....-----..--------- SM or SP-SM A-2 
Silty clay_..----.-.------------- CH A-T 
Fine sand__....-..--..----------- SM or SP-SM A-2 
Very fine sandy loam and loamy | SM A-2 

very fine sand. 

Silty clay_......--------...----- CH A-7 
Silt loam___.....-_--.---------- CL-ML, ML or CL | A-4 


I 


1 Subject to periodic flooding or overflow. 
2100 percent passes No. 10 sieve. 
3 NP means nonplastic. 


significant in engineering—Continued 
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No. 40 
(0.42 mm) 


Percentage less than 3 inches 
passing sieve— 


No. 200 
(0.074 mm) 


95-100 
95-100 


95-100 
95-100 


100 
95-100 


95-100 
95-100 
100 


95-100 
95-100 
95-100 


95-100 
95~100 
95-100 


95-100 
95-100 


95-100 
95-100 
95-100 


100 
95-100 


95-100 
95-100 


100 
80-95 
100 


100 
8-20 


85~95 
90-95 


5-20 


15-25 
5-20 


100 
5-20 


30-50 


100 
80-95 


4 Some areas seeped. 


5 Water table may be perched. 
8 May be seeped in unit NaC. 


Liquid 
limit 


35-50 
41-60 


41-50 
41-50 


65-80 
80-95 


Plasticity 
index 


11-25 
20-35 


15-25 
15-25 


35-55 
45-70 


Permeability 


In per hr 


0.6-2. 
0.6-2. 


0.6-2. 
0.6-2. 


<0. 
<0. 
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Available 
water 
capacity 


In per in 
of soil 


18-0.20 
-18-0.20 


0. 

0 
0.22-0.24 
0.20-0.22 
0.12-0.14 
0.10-0.13 


eo oeo0.:) | 6cOCOCDODlUUCOCOCCO 
nd 
i 
o 
nd 
i) 


o oo oe9OoCO . co Soo SoSCoS 
— 
my 
oe 
nN 
nN 


Reaction 


AD AN AH 
if 
a 


ADMD AMD ARM ANN 
ie 
oo 


wr oP CAN 


q 
Coc cc 


aon 


AQ AW AAA AN AD ADE 
| 
Coco 6a00o 


Pp: OS 


| 


| 
co 


hk m mR ROO 


to ls Co 
on 


ij {4 
00 00 


AQ A AN AA A 


eae ive} ive) 
00 60 oo 


m0 GOO GO 


ww Bwcwm mot BRO 


| 
oo co ~] 


ah PR PRO RR Re Danco 


Shrink-swell 
potential 


Moderate. 
High. 


Moderate. 
Moderate. 


High. 
High. 


Moderate. 
Moderate to high. 
High. 


Moderate. 
Moderate. 
Moderate. 


Moderate, 
Moderate to high. 
Moderate. 


Moderate. 
Moderate, 


Moderate, 
Moderate. 
Moderate. 


Moderate. 
Moderate. 


High. 
Low. 


High. 
Low. 
High. 
High. 
Low. 


High. 
High. 


Low. 


Low. 
Low. 


High. 
Low. 
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TABLE 8.—-Interpretations of engineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in such 
to other series that appear in 


ee i a i SS SS ee 
Degree and kind of limitation for— 


Soil series and 
map symbols 
Septic tank 
absorption fields 


Albaton: 
4; Absos-2--. Severe: slow 
permeability. 
A@ivcavecerce Severe: slow 
permeability; 
subject to 
flooding. 

Alluvial land: Ad. 

Properties are 
too variable 
for specific 
interpreta- 
tions to be 
made. Limi- 
tations are 
generally 
severe be- 
cause flooding 
is frequent. 

Blake: Ba...------ Moderate: 
moderate per- 
meability be- 
low a depth of 
16 inches. 

Blencoe: Bb.-__.-- Severe to slight: 
permeability is 
moderate 
below an ap- 
proximate 
depth of 2 feet. 

Blyburg: 


Bc, BcC, Bd__-_-| Slight._._-_..---- 


Sewage Shallow 
lagoons excavations 
Slight where pro- | Severe: poorly 


tected from drained; too 


flooding. clayey; can be 
used if soil 
material is dry 
to moist. 
Severe: subject | Severe: occa- 
to flooding; sionally 
high water ‘ flooded; too 
table. clayey; high 
water table. 
Moderate: Slight....-.----- 
permeability of 
soil material 
used as bottom 
of lagoon is too 
rapid for 
proper func- 
tioning of a 
lagoon. 
Moderate: per- | Slight.._----_--- 
meability be- 
low an approx- 
imate depth of 
2 feet is too 
rapid for proper 
functioning of 
a lagoon. 
Moderate: per- | Slight----------- 


meability is 
too rapid for 
proper func- 
tioning of a 
lagoon. 


Dwellings without 
basements 


Severe: slow 
permeability; 
high shrink- 
swell potential. 


Severe: high 
water table; 
occasionally 
flooded. 


Moderate: 
moderate 
shrink-swell 
potential be- 
low a depth of 
16 inches; sub- 
ject to frost 
action; slow 
permeability in 
upper 16 
inches; needs 
surface 
drainage. 


Severe in upper 2 
feet: high 
shrink-swell 
potential. 

Slight below an 
approximate 
depth of 2 feet. 


Sanitary 
landfill } 


Severe: if used 
as cover, soil 
material tends 
to shrink and 
crack. 


Severe: occa- 
sionally 
flooded; high ~ 
water table. 


Slight: — soil 
material is 
good for cover 
below a depth 
of 16 inches. 


Slight to moder- 
ate: if used as 
cover, soil 
material from 
upper 2 feet 
may crack 
when dry, but 
soil material 
below an ap- 
proximate 
depth of 2 feet 
can be used. 


Local roads 
and streets 


Severe: slow 
permeability; 
high shrink- 
swell potential. 


Severe: subject 
to flooding. 


Moderate: 
moderate to 
high shrink- 
swell potential 
in upper 16 
inches; subject 
to frost action. 


Severe: high 
shrink-swell 
potential and 
subject to 
frost action in 
upper 2 feet; 
poor surface 
drainage. 


Moderate: sub- 
ject to frost’ 
action. 


properties of the soils 


mapping units may have different 


the first column of this table.] 


eo Fh eee 


Suitability as source of— 
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Soil features affecting— 


properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring 


Road fill 


Poor: high 
shrink-swell 
potential; high 
susceptibility to 
frost action. 


Poor: high 
shrink-swell 
potential; high 
susceptibility to 
frost action. 


Fair: moderate 
shrink-swell 
potential; sub- 
ject to frost 
action. 


Poor in upper 2 
feet; high shrink- 
swell potential; 
high suscepti- 
bility to frost 
action. 

Fair below an 
approximate 
depth of 2 feet. 


Fair: subject to 
frost action. 


Topsoil 


Poor: poor 
workability; 
slow permea- 
bility. 


Poor: poor 
workability; 
slow permea- 
bility. 


Fair: upper 16 
inches has poor 
workability. 


Poor: too 
clayey in 
upper 2 feet. 

Good below a 
depth of 2 
feet. 


Good to fair. ____ 


Pond reservoir 
areas 


Embankments, 
dikes, and levees 


Drainage of crops 
and pasture 


Slow permea- 
bility; may be 
used for dug- 
outs. 


Slow permea- 
bility; may be 
used for dug- 
outs. 


Permeability is 


moderately 
slow in upper 
‘part and mod- 
erate in lower 
part; nearly 
level. 


Permeability is 


very slow in 
upper part and 
moderate be- 
low a depth of 
2 feet; nearly 
level. 


Because of the 


moderate 
permeability, 
there is seldom 
any storage of 
liquid; nearly 
level. 


Low permeability 
of compacted 
soil; poor com- 
paction charac- 
teristics; high 
shrink-swell 
potential. 


Low permeability 
of compacted 
soil; poor com- 
paction charac- 
teristics; high 
shrink-swell 
potential; high 
water table. 


Low permea- 
bility for com- 
pacted soil; 
good work- 
ability below a 
depth of 16 
inches. 


Low permeability 
for compacted 
soil; poor work- 


ability in upper . 


2 feet, 


Fair compaction 
characteristics; 
good work- 
ability. 


Ponded areas 
common; slow 
permeability. 


Slow permea- 
bility; oeca- 
sionally 
flooded; high 
water table. 


Poor surface 
drainage; mod- 
erate permea- 
bility below a 
depth of about 
2 feet. 


Clayey in upper 
2 feet; outlets 
for surface 
drainage dif- 
ficult to ob- 
tain in many 
places, 


Good internal 
drainage. 


Irrigation 


Terraces and 
diversions 


Moderate avail- 
able water 
capacity; ade- 
quate surface 
drainage neces- 
sary; very slow 
intake rate. 


Moderate avail- 
able water 
capacity; ade- 
quate surface 
drainage neces- 
sary; very 
slow intake 
rate, 


High available 
water capacity; 
slow intake 
rate. 


High available 
water capacity; 
very slow in- 
take rate; ade- 
quate surface 
drainage 
necessary. 


High available 
water capacity; 
moderate in- 
take rate. 


Not needed; 
nearly level.? 


Not needed; 
nearly level.2 


Not needed; 
nearly level.? 


Not needed; 
nearly level.? 


Not needed; 
nearly level.? 
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Soil series and 
map symbols 


Beuocctcsosted 
Calco: 
Sia es ae we 
Cbs. cbebseis 
Crofton: CfC9, 
Cfbe, CFE, CFEQ, 
CfF, CfFo. 
Forney: Fn, Fo, 
Fs. 
Grable: Gb_..__-- 


Septic tank 
absorption fields 


Slight. Severe 
where subject 
to flooding. 


Severe: seasonal 
water table; 
subject to 
flooding; mod- 
erately slow 
permeability. 


Severe: seasonal 
water table; 
moderately 
slow permea- 
bility. 


Slight where 
slopes are less 


than 8 percent.’ 


Moderate where 
slopes are 8 to 
15 percent. 

Severe where 
slopes are more 


than 15 per- 
cent. 
Severe: very 


slow permea- 
bility. 


Slight where pro- 
tected from 
flooding; rapid 
permeability in 
underlying soil; 
danger of 
pollution of 
ground water. 


Sewage 
lagoons 


Moderate. 
Severe where 
subject to 
flooding; 
moderate 
permeability. 


Severe: subject 
to flooding. 


Moderate: 
seasonal water 
table. 


Moderate where 
slopes are less 
than 7 percent. 

Severe where 
slopes are more 
than 7 percent. 

Moderate 
permeability. 


Slight where pro- 
tected from 
flooding. 

Severe where not 
protected from 
flooding. 


Severe: rapid 
permeability in 
underlying soil.| 


SOIL SURVEY 


TABLE 8.—Interpretations of engineering 


Degree and kind of limitation for— 


Shallow 
excavations 


Moderate: sub- 
ject to flooding 
in places. 


Moderate to 
severe: sub- 
ject to 
flooding. 


Severe: poorly 
drained; 
seasonal high 
water table. 


Slight where 
slopes are less 
than 8 percent. 

Moderate where 
slopes are 8 to 
15 percent. 

Severe where 
slopes are more 


than 15 per- 
cent, 
Severe: subject 


to flooding in 
some places; 
too clayey. 


Moderate: 
sandy in lower 
part. 


Dwellings without 


basements 


Moderate: 
moderate 
shrink-swell 
potential; sub- 
ject to frost 
action; subject 
to flooding in 
places. 


Severe: subject 
to flooding. 
Severe: poorly 


drained; sur- 
face drainage 
needed in 
places; check 
depth to water 
table before 
beginning 
construction. 


Slight where 
slopes are less 
than 8 percent. 

Moderate where 
slopes are 8 to 
15 percent. 

Severe where 
slopes are more 
than 15 per- 
cent; low to 
moderate frost 
action poten- 
tial; subject to 

_ consolidation if 
wetted and 
loaded. 


Severe: mod- 
erate to high 
shrink-swell 
potential; sub- 
Ject to flooding 
in some places. 


i 


Sanitary 
landfill ! 


Local roads 
and streets 


Moderate: soil 
material is 
good for cover; 
subject to 
flooding in 
some places. 


Severe: subject 
to flooding; 
soil material is 
good for cover. 


Severe: seasonal 
high water 
table; poorly 
drained; site is 
good if depth 
to water table 
is greater than 
10 feet, soil 
material is 
fair for cover. 


Slight where 
slopes are less 
than 15 per- 
cent. 

Moderate where 
slopes are 15 to 
25 percent. 

Severe where 
slopes are more 


than 25 per- 
cent. 
Severe: subject 


to flooding in 
some areas; if 
used as cover, 
soil material 
may crack 
when dry. 


Severe: rapid 
permeability in 
underlying soil. 


Moderate: 


Severe: 


Severe: 


Severe: 


Slight: 


sub- 
ject to frost 
action; subject 
to flooding in 
places. 


mod- 
erate to high 
shrink-swell 
potential; sub- 
ject to frost 
action; subject 
to flooding. 


mod- 
erate to high 
shrink-swell 
potential; 
subject to 
frost action. 


Moderate where 


slopes are less 
than 15 per- 
cent, 


Severe where 


slopes are more 
than 15 per- 
cent; subject to 
water erosion; 
subject to 

frost action. 


mod- 
erate to high 
shrink-swell 
potential; sub- 
ject to frost 
action. 


erodible 
cut and fill 
slopes. 


properties of the soilsk—Continued 


Suitability as source of— 


Road fill 


Fair: moderate to 
high shrink-swell 
potential; sub- 
ject to frost 
action; compac- 
tion control 
needed. 


Fair to poor: mod- 
erate to high 
shrink-swell po- 
tential; subject 
to flooding. 


Fair to poor: fair 
above an ap- 
proximate depth 
of 3 feet; poor 
workability be- 
low a depth of 
8 feet. 


Fair erodibility of 
slopes; subject 
to frost action. 


Poor: high 
shrink-swell po- 
tential; subject 
to frost action; 
poor workability. 


Fair to good: 
erodible if 
exposed on em- 
bankments; 
narrow moisture 
range for satis- 
factory com- 
paction. 


Topsoil 


DAKOTA COUNTY, NEBRASKA 


Pond reservoir 
areas 


Soil features affecting— 


Embankments, 
dikes, and levees 


Drainage of crops 
and pasture 


Irrigation 


713 


Terraces and 
diversions 


Fair to poor: 
too clayey. 


Fair to poor: 
fair in upper 2 
feet; subject to 
flooding. 


Fair: approxi- 
mately 3 feet 
of material 
available. 


Fair to poor: 
low fertility. 


Poor: too 
clayey. 


Fair in upper 2 
feet. Poor be- 
low depth of 2 
feet; too sandy; 
low fertility. 


Permeability is 
moderately 
slow in upper 
part and mod- 
erate below a 
depth of 16 
inches. 


Moderately slow 
permeability; 
subject to 
flooding. 


Moderately slow 
permeability 
below a depth 
of 3 feet. 


Moderate per- 
meability; 
favorable 
storage poten- 
tial if seepage 
decreased. 


Very slow per- 
meability; 
nearly level. 


Rapid permea- 
bility in sub- 
stratum; high 
seepage; 
nearly level. 


Fair to good 
compaction 
characteristics; 
low permea- 
bility for com- 
pacted soil. 


Good worka- 
bility; subject 
to flooding. 


Good workability 
above a depth 
of 3 feet. 


Fair to good 
workability; 
foundation 
drains neces- 
sary in places; 
requires close 
compaction 
control in 
places; erodi- 
bility of slopes; 
subject to con- 
solidation upon 
wetting and 
loading; low 
permeability 
for compacted 
soil, 


Low permeability 
for compacted 
soil; poor com- 
paction char- 
acteristics. 


Medium permea- 
bility for com- 
pacted soil; 
susceptible to 

_ seepage be- 
cause water 
table is deeper 
than 5 feet. 


Good internal 
drainage; sub- 
ject to flooding 
or ponding in 
some areas; 
outlets for 
drainage diffi- 
cult to obtain. 


Poorly drained; 
seasonal high 
water table; 
moderately 
slow permea- 
bility. 


Poorly drained; 
seasonal high 
water table; 
moderately 
slow permea- 
bility. 


Good internal 
drainage; run- 
off excessive. 


Ponded areas 
common; sub- 
ject to over- 
flow; clayey; 
outlets for sur- 
face drainage 
difficult to 
obtain. 


Well drained to 
somewhat ex- 
cessively 
drained; fine 
sand below 
depth of 2 
feet. 


High available 
water capacity; 
very slow in- 
take rate. 


High available 
water capacity; 
seasonal high 
water table; 
slow intake 
rate. 


High available 
water capacity; 
seasonal high 
water table; 
slow intake 
rate. 


High available 
water capacity; 
moderate in- 
take rate; high 
erodibility of 
slopes. 


Moderate avail- 
able water 
capacity; ade- 
quate surface 
drainage neces- 
sary; very 
slow intake 
rate. 


Moderate avail- 
able water 
capacity; mod- 
erate intake 
rate; fine sand 
at an approxi- 
mate depth of 
2 feet. 


Not needed; 
nearly level.? 


Not needed; 
nearly level.? 


Not needed; 
nearly level.? 


Erodible: steep 
and irregular 
slopes make 
alinement dif- 
ficult; potential 
siltation of 
channels. 


Not needed; 
nearly level.? 


Not needed; 
nearly level.? 
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Soil series and 
map symbols 


*Gullied land: GuG. 

Properties of 
Gullied land 
are too vari- 
able for inter- 
pretations to 
be made. 
Limitations 

_ are severe for 
most uses be- 
cause of very 
steep slope 
and severe 
erosion. For 
interpreta- 
tions of Ida 
part, see Ida 
series, 


Haynie: He-_.___-. 


Ida: [dEQ, IdF, 


2, leG. 


Judson: Ju, JuC_-- 


Kennebec: Ke, Ko-- 


Luton: Lu-------- 


Septic tank 


absorption fields 


Moderate where 
slopes are less 
than 15 per- 
cent. Severe 
where slopes 
are more than 
15 percent. 


Moderate: 
moderate 
permeability. 


Slight: severe 
when flooding 
is a hazard. 


Severe: very 
slow permea- 
bility. 


SOIL SURVEY 


TABLE 8.——Interpretations of engineering 
pe a ee a 


Degree and kind of limitation for— 


Shallow 


Sewage 
lagoons excavations 

Moderate: Slight...---2..-- 
moderate 
permeability. 

Severe: exces- Moderate where 
sive slopes; slopes are less 
moderate than 15 per- 
permeability. cent. Severe 

where slopes 
are more than 
15 percent. 

Moderate: Slight_....---.-- 
moderate 
permeability. 

Moderate: Severe: subject 
moderate to flooding. 
permeability; 


severe if not 


protected from 


flooding. 


Severe: too 
clayey; poorly 
drained. 


Severe: 


Severe: 


Dwellings without 


basements 


Slight if pro- 


tected from 


flooding. Severe 


if subject to 
flooding. 


Moderate where 


slopes are less 
than 15 per- 
cent. Severe 
where slopes 
are more than 
15 percent: 
subject to con- 
solidation 
where wetted 
and loaded. 


Moderate: 


moderate 
shrink-swell 
potential. 


subject 
to flooding; 
moderate 
potential for 
frost action. 


high 
shrink-swell 
potential. 


Severe: 


Severe: 


Sanitary 
landfill ! 


Slight to mod- 


erate: pos- 
sible ground 
water con- 

tamination. 


Slight where 


slopes are less 
than 15 per- 
cent. Moderate 
where slopes 
are 15 to 25 
percent. 
Severe where 
slopes are 
more than 25 
percent: good 
cover soil. 


occa- 
sional flooding; 
good cover 
soil. 


poor 
cover soil. 


Severe: 


Severe: 


Local roads 
and streets 


Moderate to 


severe: ero- 
dible cut or fill 
slopes; subject 
to frost action. 


Moderate where 


slopes are less 
than 15 per- 
cent. Severe 
where slopes 
are more than 
15 percent: 
erodible slopes. 


Slight to mod- 


erate: subject 
to frost action. 


subject 
to flooding and 
frost action. 


high 
shrink-swell 
potential; poor 
workability. 


properties of the soils—Continued 


DAKOTA COUNTY, NEBRASKA 


Suitability as source of— 


Road fill Topsoil 
Fair: erodible on | Good__.___.____ 
slopes; needs 
compaction 
control. 


Poor to fair: 
less than 8 
inches thick; 
low fertility. 


Fair to poor: 
erodible slopes; 
borrow areas 
may be steep; 
needs compaction 
control. 


Fair: high fer- 
tility; too 
clayey. 


Fair to poor: 
moderate shrink- 
swell potential; 
subject to frost 
action; needs 
compaction 
control. 


Fair to poor: 
moderate shrink- 
swell potential; 
high organic 
matter content; 
subject to frost 
action; needs 
compaction 
control, 


Poor: high 
shrink-swell 
potential; poor 
workability. 


Poor: too 
clayey. 


Pond reservoir 
areas 
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Soil features affecting— 


a a a ee 


Embankments, 
dikes, and levees 


Drainage of crops 
and pasture 


a | | a | | rer 


Moderate per- 
meability; 
nearly level 
topography. 


Moderate per- 
meability; 
favorable stor- 
age potential. 


Moderate per- 
meability, 


Moderate per- 
meability; 
nearly level 
topography; 
subject to 
flooding. 


Very slow per- 
meability; 
nearly level 
topography. 


Medium to low 
permeability 
for compacted 
soil; fair com- 
paction charac- 
teristics; sub- 
ject to seepage 
in foundation 
area, 


Low permeability 
for compacted 
soil; fair com- 
paction char- 
acteristics; 
requires close 
control; erod- 
ible on slopes; 
foundation 
drains may be 
necessary. 


Low permeability 
of compacted 
soil; fair 
compaction 
characteristics. 


Low permeability 
for compacted 
soil; fair com- 
paction char- 
acteristics. 


Low permea- 
bility for com- 
pacted soil; 
poor compac- 
tion charac- 
teristic; diffi- 
cult to work, 
water table at 
depth of 2 
feet or less. 


Well drained; 
good surface 
drainage; 
moderate 
permeability. 


Well drained; 
good surface 
drainage; run- 
off excessive. 


Moderate per- 
meability; sub- 
ject to runoff 
from higher 
lying areas. 


Moderate per- 
meability; ~ 
subject to 
occasional 
flooding. 


Ponded in places; 
adequate sur- 
face drainage 
outlets are 
available; very 
slow permea- 
bility. 


Irrigation Terraces and 
diversions 
High available Not needed; 
water capacity; nearly level.? 


moderate in- 
take rate. 


Soil features 
favorable for 
construction 
where slopes 
are less than 17 
percent; slopes 
greater than 17 
percent are too 
steep for con- 
struction; 
highly erodible. 


Excessive slopes; 
highly erodible; 
high available 
water capacity; 
moderate in- 
take rate. 


Slopes erodible; 
soil features 
favorable for 
construction. 


High available 
water capacity; 
slow intake 
rate; erodible 
on slopes, 


Not needed; 
nearly level.? 


High available 
water capacity; 
moderate in- 
take rate. 


Moderate avail- 
able water 
capacity; very 
slow intake 
rate. 


Not needed; 
nearly level.? 
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Soil series and 
map symbols 


Marsh: Mh__----- 


Modale: 


Monona: MnD, 
Mn, MnF. 


*Moody: MoC, 
MoD, MoDb2, 


MpE. : 
or interpre- 


tations of the 
Nora part of 


unit Mp, 


see the Nora 


series. 


Napier: 
NaE, NgD. 
Properties of 


Gullied land 
part of unit 
NgD are too 
variable for 


interpreta- 
tions to be 
made. 


Mk_----- 


Septic tank 
absorption fields 


Severe: water 
table at depth 
of 2 feet or less. 


Severe: slow 
permeability 
below depth of 
8 feet. 


Slight if less than 
8 percent 
slopes. Moder- 
ate if 8 to 15 
percent slopes. 
Severe if slopes 
of more than 
15 percent. 


Severe: mod- 
erately slow 
permeability in 
approximately 
upper 3 feet. 


NaC, NaD | Slight where 


slopes are less 
than 8 percent. 
Moderate 
where slopes 
are of more 
than 8 percent. 


Sewage 
lagoons 


Severe: water 
table at depth 
of 2 feet or less. 


Slight._....-.--. 
Severe: strong 
slopes; mod- 


erate permea- 
bility. 


Moderate where 
slopes are less 
than 7 percent. 
Severe where 
slopes are more 
than 7 percent; 
moderate 
permeabilty. 


Moderate where 
slopes are less 
than 7 percent. 
Severe where 
slopes are 
more than 
7 percent. 


SOIL SURVEY 


TABLE 8.—Interpretations of engineering 


Degree and kind of limitation for— 


Shallow 
excavations 


Severe: water 
table at depth 
of 2 feet or less. 


Moderate to 
severe, depend- 
ing on moisture 
content of 
soil; too clayey 
below depth of 
8 feet. 


Moderate where 
slopes are less 
than 15 per- 
cent. Severe if 
slopes are more 
than 15 per- 
cent; good 
sidewall stab- 
ility where 
soil is dry. 


Slight where 
slopes are less 
than 8 percent. 
Moderate 
where slopes 
are more than 
8 percent; 
good sidewall 
stability when 
soil is dry. 


Slight where 
slopes are less 
than 8 percent. 
Moderate 
where slopes 
are more than 
8 percent; 
good for stabil- 
ity in dry soil. 


Dwellings without 


basements 


Severe: water 
table at depth 
of 2 feet or less. 


Moderate: high 
shrink-swell 
potential be- 
low approxi- 
mate depth of 
2 feet. 


Moderate where 
slopes are less 
than 15 per- 
cent. Severe 
where slopes 
are more than 
15 percent. 


Slight where 
slopes are less 
than 8 percent. 
Moderate 
where slopes 
are more than 
8 percent; 
subject to frost 
action; subject 
to shrinking 
and swelling. 


Moderate: sub- 
ject to frost 
action. 


Sanitary 
landfill ! 


Severe: water 
table at depth 
of 2 feet or less. 


Moderate: dif- 
ficult to work 
in substratum 
where wet; 
good cover soil 
in top 2 feet. 


Slight where 
slopes are less 
than 15 per- 
cent. Moderate 
if slopes are 
less than 25 
percent. Severe 
if more than 
25 percent. 


Slight to mod- 
erate: top 12 
inches of soil 
good for cover. 
CH soil cracks 
in places 
where dry. 


Slight to mod- 
erate: subject 
to local runoff 
from adjoining 
higher areas 
during heavy 
rains; good 
cover soil, 


Severe: 


Moderate: 


Local roads 
and streets 


water 
table at depth 
of 2 feet or less. 


high 
shrink-swell 
potential in 
substratum; 
subject to 
frost action. 


Moderate where 


slopes are less 
than 15 per- 
cent. Severe 
where slopes 
are more than 
15 percent; ero- 
sion by water 
can be damag- 
ing; subject to 
frost action. 


Moderate to 


severe; mod- 
erate to high 
shrink-swell po- 
tential; subject 
to frost action; 


erodible by 
water. 
Moderate: mod- 


erate shrink- 
swell potential; 
subject to 
frost action; 
erodibility on 
steeper slopes. 


DAKOTA COUNTY, NEBRASKA 77 
properties of the soils—Continued 


Suitability as source of— Soil features affecting— 


Road fill Topsoil Pond reservoir Embankments, | Drainage of crops Irrigation Terraces and 
areas dikes, and levees and pasture diversions 
Poor: very poorly | Poor: very Water table at) ={_.-.._.-._..____--- Water table at Not suited; water | Not suited; water 


drained; water poorly drained; depth of 2 depth of 2 table-at depth table at depth 


feet or more. 


subject to ex- 
cessive consoli- 
dation upon 
wetting and 
loading. 


table at depth water table at feet or less; feet or less. of 2 feet or of 2 feet or 
of 2 feet or less. depth of 2 feet nearly level. less. less. 
or less, 

Fair in upper part; | Good in upper Slow permea- Low permeability | Very slow per- High available Not needed; 
poor below depth 2 feet. bility below for compacted meability in water capacity; nearly level.? 
of 2 feet: high depth of 2 soil; poor substratum. moderate in- 
shrink-swell po- feet; nearly workability. take rate in 
tential; subject level topog- upper 2 feet. 
to frost action raphy. 
below depth of 2 
feet; poor com- 
paction charac- 
teristics. 

Fair: moderate Good_.__..._-_- Moderate per- Low permeability | Moderate per- High available Soil features 
shrink-swell po- meability; for compacted meability; water capacity; favorable for 
tential; subject erodible slopes. soil; subject to some slopes subject to ex- construction 
to frost action; consolidation limit the use of cessive erosion where slopes are 
good workability. upon wetting the soil. on slopes; mod- less than 17 

and loading; erate intake percent. Un- 

erodible slopes. rate. favorable where 
slopes are 
more than 17 
percent; steep 
and highly 
susceptible to 
water erosion. 

Fair to poor: Fair: too Moderate per- Low permea- Some slopes may | High available Soil features 
moderate to high clayey. meability. bility: fair affect desired water capacity; favorable for 
shrink-swell po- permeability use; erodible subject to ex- construction. 
tential; fair below approxi- by water; cessive erosion 
workability; mate depth of moderate per- on slopes; 
needs close 3 feet. meability at slow intake 
borrow area and depth of 1 to rate. 
compaction con- 3 feet. 
control. 

Fair to poor: Good__.____-__- Moderate per- Low to medium Subject to water | High available Soil features 
moderate shrink- meability. permeability erosion and water capacity; favorable for 
swell potential; for compacted siltation; mod- subject to ex- construction. 
plastic index can soil; high erate permea- cessive erosion 
exceed 15; high ‘organic matter bility. on slopes; 
in organic matter content in moderate in- 
to a depth of 2 upper part; take rate. 
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Soil series and 
map symbols 


: NoCg, 
NoD, NoDg, 
NoE, NoEQ, NoF. 


Omadi: 


Onawa: 


Percival: 


*Sansare: 
For interpreta- 
tions of the 
Nora part, 
see the Nora 
series, 


Om-_------ 


On-_-_.----| Moderate: 


Severe: 


Pe__..--- 


Severe: 


Septic tank 


absorption fields 


Moderate where 


slopes are less 
than 15 per- 
cent. Severe 
where slopes 
are more 

than 15 per- 
cent; moderate 
permeability. 


Moderate: 


moderate per- 
meability; 
water table at 
depth of 5 to 
10 feet. 


sub- 
ject to flooding 
in some areas; 
slow permea- 
bility in upper 
1% feet of 
depth. 


very 
slow permea- 
bility but mod- 
erate permea- 
bility in less 
clayey layer at 
a depth of 

20 inches. 


Moderate to 


severe: slow 
permeability to 
a depth of 2 
feet; rapid 
permeability. 


slow 
permeability; 
steep slopes; 
shale at depth 
of 10 to 20 
inches. 


Sewage 
lagoons 


Moderate where 
slopes are less 
than 7 per- 
cent. Severe 
where slopes 
are more than 
than 7 percent; 
moderate 
permeability. 


Moderate: 
moderate 
permeability. 


Moderate: mod- 
erate permea- 
bility below 
depth of 2 feet. 

Subject to flood- 
ing in some 
areas. 


Slight: some 
seepage in thin 
silty layer at 
20 inches. 


—— 


Severe: rapid 
permeability 
below a depth 
of about 2 feet. 


Severe: exces- 
sive slopes; 
shale at depth 
of 10 to 20 
inches. 


SOIL SURVEY 


TABLE 8.—Interpretations of engineering 


A 


Degree and kind of limitation for— 


Shallow 
excavations 


Slight where 
slopes are less 
than 8 per- 
cent; moderate 
where 8 to 15 
percent slopes; 
severe if slopes 
are more than 
15 percent; 
cuts are stable 
when soil is 
dry. 


Slight to mod- 
erate, depend- 
ing on inplace 
soil moisture. 


Moderate to 
severe, depend- 
ing on soil 
moisture and 
depth to water 
table; subject 
to flooding in 
some areas, 


Severe: poor to 
somewhat 
poorly drained; 
too clayey; 
moisture con- 
tent of soil will 
determine ease 
of excavation 
and stability of 
trenches and 
walls, 


Severe: subject 
to caving below 
a depth of 2 
feet; seepage 
into excava- 
tions can be 
expected. 


Severe: clayey 
shale at a 
depth of about 
20 inches; 
steep slope. 


Dwellings without 
basements 


Moderate where 
slopes are less 
than 15 per- 
cent. Severe 
where slopes 
are more 
than 15 per- 
cent; subject 
to consolida- 
tion when 
wetted and 
loaded; subject 
to frost action. 


Severe: subject 
to frost action; 
subject to 
flooding in 
places. 


Severe: high 
-shrink-swell 
potential in 
upper 1.5 feet 
of soil; poor 
surface drain- 
age; subject to 
frost action. 


Moderate: high 
shrink-swell 
potential; poor 
surface drain- 
age; slow 
internal drain- 
age of the soil. 


Severe: high 
shrink-swell 
potential in 
upper part; 
subject to 
flooding; sub- 
ject to frost 
action; check 
depth to water 
table for pro- 
posed con- 
struction. 


Severe: high 
shrink-swell 
potential; dif- 
ficult to work; 
slope; shale at 
depth of 10 to 
20 inches, 


Sanitary 
landfill ! 


Slight where 
slopes are less 
than 15 per- 
cent. Moderate 
where slopes 
are 15 to 25 
percent. Severe 
if slopes more 
than 25 per- 
cent; good 
cover soil. 


Moderate: sub- 
ject to flood- 
ing; good 
cover soil. 


Moderate to 
severe: sub- 
ject to flooding 
in some areas; 
check depth to 
water table 
before selecting 
site; good 
cover soil be- 
low a depth of 
1.5 feet. 


Severe: poor 
cover soil; will 
crack when dry. 


Severe: subject 
to flooding in 
some places; 
rapid permea- 
bility in the 
lower part; 
possible con- 
tamination of 
ground water; 
poor cover soil 
in top 2 feet. 


Severe: limited 
depth to 
clayey shale; 
slope; no cover 
soil available 
in this soil. 


Local roads 
and streets 


Moderate where 
slopes are less 
than 15 per- 
cent. Severe 
where slopes 
are over 15 
percent 
moderate; sub- 
ject to frost 
action; erodi- 
bility of slopes. 


Moderate to 
severe: sub- 
ject to frost 
action. 


Severe: high 
shrink-swell 
potential in 
upper 1.5 feet; 
subject to frost 
action; poor 
surface drain- 
age. 


Severe: high 
shrink-swell 
potential; poor 
workability; 
subject to frost 
action. 


Severe: high 
shrink-swell 
potential in 
upper 2 feet; 
subject to * 
flooding and 
frost action, 


Severe: high 
shrink-swell 
potential; 
steep slopes; 
shale at depth 
of 10 to 20 
inches. 


properties of the sotils—Continued 
SA ae ae 


Suitability as source of— 


Road fill 


Fair: moderate 
shrink-swell po- 
tential; erod- 
ibility of slopes; 
subject to frost 
action; good 
workability with 
compaction 
control. 


Fair to poor: fair 
workability; 

depth limited by 
moisture; subject 


to frost action. 


Poor: in upper 2 
feet; too clayey; 
fair below depth 
of 2 feet; wet in 
borrow areas; 
compaction con- 
trol difficult in 
places because of 
two types of soil. 


Poor: high 
shrink-swell po- 
tential; subject 
to frost action; 
poor workability. 


Poor to fair: high 
clay content to 
a depth of 2 
feet; sand below 
2 feet; erodible 
where exposed 


on embankments. 


Poor: about 20 
inches to clayey 
shale; high 
shrink-swell 
potential; steep 
slopes. 


Topsoil 


Fair: too 
clayey. 


Poor: in upper 
2 feet; too 
clayey; good 
below a depth 
of 2 feet; too 
wet in places 
for borrow 
areas. 


Poor: too 
clayey; poorly 
drained. 


Poor: high clay 
content; sand 
below depth of 
2 feet. 


Poor: too 
clayey; less 
than 8 inches 
thick. 
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Pond reservoir 
areas 


Moderate per- 
meability. 


Moderate per- 
meability. 


Slow permea- 
bility in upper 
2 feet; mod- 
erate permea- 
bility below a 
depth of 2 
feet; nearly 
level topog- 
raphy. 


Very slow per- 
meability; 
nearly level 
topography. 


Rapid permea- 
bility below 
depth of about 
2 feet; nearly 
level topog- 
raphy. 


Slow permea- 
bility; banks 
subject to 
sliding. 


Soil features affecting— 


Embankments, 
dikes, and levees 


Fair to’ good 
workability; 
medium to low 
permeability 
for compacted 
soil; subject to 
consolidation 
upon wetting 
and loading; 
requires close 
control; needs 
foundation 
drains in 
places. 


Medium to low 
permeability 
for compacted 
soil; high sus- 
ceptibility to 
seepage in 
foundation in 
some areas. 


Low permeability 
for compacted 
soil; subject to 
seepage in 
foundation 
area below a 
depth of 1.5 
feet. 


Low permeability 
for natural and 
compacted soil; 
poor compact- 
ion character- 
istics; difficult 
to work. 


Low permeability 
of compacted 
soil from upper 
2 feet; rapid 
permeability in 
fine sand layers 
below 2 feet; 
soil difficult to 
mix. 


High shrink- 
swell potential; 
clayey shale at 
shallow depth; 
may be diffi- 
cult to compact 
if shale is 
fragmental. 


Drainage of crops 
and pasture 


Subject to water 
erosion; mod- 
erate permea- 
bility, 


Seasonal water at 
depth of 5 to 
10 feet; mod- 
erate permea- 
bility. 


Slow permea- 
bility in upper 
part; moderate 
permeability in 
lower part; 
outlets for 
drainage diffi- 
cult to obtain. 


Ponded in places; 
adequate out- 
lets are not 
available in 
places; very 
slow perme- 
ability. 


Slowly permeable 
in upper part; 
water table at 
depth of 5 to 8 
feet in low 
areas, 


Very slow per- 
meability; steep 
slopes; rapid 
surface 
drainage. 


Irrigation 


High available 
water capacity; 
subject to ex- 
cessive erosion 
on slopes; mod- 
erate intake 
rate, 


High available 
water capacity; 
moderate in- 
take rate. 


High available 

’ water capacity; 
very slow in- 
take rate. 


Moderate avail- 
able water 
capacity; very 
slow intake 
rate. 


Low available 
water capacity; 
very slow in- 
take rate. 


Not suitable; 
shallow soil; 
high clay con- 
tent; steep 
slopes. 
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Terraces and 
diversions 


Irregular relief 
causes difficulty 
in layout and 
construction in 
places; high 
erodibility by 
water, 


Not needed; 
nearly level,? 


Not needed; 
nearly level.? 


Not needed; 
nearly level.? 


Not needed; 
nearly level.? 


Shallow depth to 
clayey shale; 
steep slopes. 
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SOIL SURVEY 


TABLE 8.—Interpretations of engineering 


Degree and kind of limitation for— 


Soil series and 


map symbols 
Septic tank Sewage Shallow Dwellings without Sanitary Local roads 
absorption fields lagoons excavations basements landfill } and streets 
Sarpy: SbD, ScC, Severe: risk Severe: very Severe: low Severe: subject | Severe: risk Moderate: sub- 
So. of contamina- rapid permea- sidewall to flooding in of contamina- ject to flooding 
ting ground bility. stability. some areas. ting ground in places; good 
water. Slight Moderate water; rapid foundation for 
where pro- where slopes permeability, fills; good bear- 
tected from are more than ing capacity if 
flooding. 8 percent. sand is confined. 
Waubonsie: Wu-.-.| Severe: very Slight where Slight: check Moderate: sub- | Moderate: check] Moderate: sub- 
slow to slow lagoon bottom depth to water ject to frost depth to water ject to erosion 
permeability is In contact table before action and table before by soil blowing 
below depth of with CH soil. excavating. seepage. selecting site; and water. 
about 2 to 3 good cover soil 
feet. below depth of 
3 feet and 
above depth of 
2 feet. 


1 Onsite study is needed of the deep underlying strata, the water table, and the hazards of aquifer pollution and drainage into ground 
water in landfills deeper than 5 or 6 feet. 


excavations for pipelines, sewer lines, phone and power 
transmission lines, basements, open ditches, and ceme- 
teries. Desirable soil properties are good workability, 
moderate resistance to sloughing, gentle slopes, ab- 
sence of rock outcrops or big stones, and freedom 
from flooding or a high water table. 

Dwellings, as rated in table 8, are not more than 
three stories high and are supported by foundation 
footings placed in undisturbed soil. The features that 
affect the rating of a soil for dwellings are those that 
relate to capacity to support load and resist settlement 
under load and those that relate to ease of excavation. 
Soil properties that affect capacity to support load are 
wetness, susceptibility to flooding, density, plasticity, 
texture, and shrink-swell potential. Those that affect 
excavation are wetness, slope, depth to bedrock, and 
content of stones and rocks. 

Sanitary landfill is a method of disposing of refuse 
in dug trenches. The waste is spread in thin layers, 
compacted, and covered with soil throughout the dis- 
posal period. Landfill areas are subject to heavy vehic- 
ular traffic. Some soil properties that affect suitability 
for landfill are ease of excavation, hazard of polluting 
ground water, and trafficability. The best soils have 
moderately slow permeability, withstand heavy traffic, 
and are friable and easy to excavate. Unless otherwise 
stated, the ratings in table 8 apply only to a depth of 
about 6 feet, and therefore limitation ratings of slight 
or moderate may not be valid if trenches are to be 
much deeper than that. For some soils, reliable predic- 
tions can be made to a depth of 10 or 15 feet, but re- 
gardless of that, every site should be investigated be- 
fore it is selected. 


Local roads and streets, as rated in table 8, have an 
all-weather surface expected to carry automobile traf- 
fic all year. They have a subgrade of underlying soil 
material; a base consisting of gravel, crushed rock, or 
soil material stabilized with lime or cement; and a flex- 
ible or rigid surface, commonly asphalt or concrete. 
These roads are graded to shed water and have ordi- 
nary provisions for drainage. They are built mainly 
from soil at hand, and most cuts and fills are less than 
6 feet deep. 

Soil properties that most affect design and construc- 
tion of roads and streets are the load-supporting ca- 
pacity and stability of the subgrade and the workabil- 
ity and quantity of cut and fill material available. The 
AASHO and Unified classifications of the soil mate- 
rial, and also the shrink-swell potential, indicate traf- 
fic-supporting capacity. Wetness and flooding affect 
stability of the material. Slope, depth to hard rock, 
content of stones and rocks, and wetness affect ease 
of excavation and amount of cut and fill needed to 
reach an even grade. 

Road fill is soil material used in embankments for 
roads. The suitability ratings reflect (1) the predicted 
performance of soil after it has been placed in an em- 
bankment that has been properly compacted and pro- 
vided with adequate drainage and (2) the relative ease 
of excavating the material at borrow areas. 

Topsoil is used for topdressing an area where vege- 
tation is to be established and maintained. Suitability 
is affected mainly by ease of working and spreading 
the soil material, as in preparing a seedbed; natural 
fertility of the material, or the response of plants when 
fertilizer is applied; and absence of substances toxic to 
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properties of the soils—Continued 
ne es se 


Suitability as source of— Soil features affecting— 


Road fill Topsoil Pond reservoir Embankments, | Drainage of crops Trrigation Terraces and 
areas dikes, and levees and pasture diversions 
Good: severe Poor: too Rapid permea- Medium permea- | Rapid permea- Low available Not needed; 
erodibility where sandy; low bility; nearly bility of com- bility. water capcity; nearly level.? 
exposed on em- fertility. level topog- pacted soil; very rapid 
bankments and raphy. fair to good intake rate. 
cut slopes. compaction 
characteristics; 
subject to 
seepage if 
foundation 
becomes 
saturated. 
Fair in top 1.5 to Good to depth of | Nearly level to- Medium to low Slow permea- High available Not needed; 
2 feet: soil be- about 1,5 to 2 pography; slow permeability bility from a water capacity; nearly level.? 
low depth of 1.5 feet; poor be- permeability for compacted depth of 2 to 3 moderate in- 
to 2 feet is too low as soil is below depth of soil; fair to feet; top 1 to take rate; 
clayey; substra~ too clayey. 2 to 3 feet. good compac- 1.5 feet is slow permea- 
tum below depth tion character- erodible by bility in clayey 
of 3 or 4 feet istic in upper 2 wind and layer. 
contains less feet; fair to water. 


clay. 


poor below 2 
feet; soils dif- 
ficult to mix. 


* Some areas are benefited by diversions on adjoining higher soils. 


plants. Texture of the soil material and its content of 
stone fragments are characteristics that affect suita- 
bility, but also considered in the ratings is damage that 
will result at the area from which topsoil is taken. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for pond reservoir areas 
have low seepage, which is related to their permeabil- 
ity and depth to fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil material 
resistant to seepage and piping and of favorable stab- 
ility, shrink-swell potential, shear strength, and com- 
pactibility. Presence of stones or organic material in a 
soil are among factors that are unfavorable. 

Drainage of crops and pasture is affected by perme- 
ability, texture, and structure; depth to claypan, rock, 
or other layers that influence rate of water movement; 
depth to the water table; slope; stability in ditchbanks; 
susceptibility to stream overflow; salinity or alkalin- 
ity; and availability of outlets for drainage. 

Irrigation of a soil is affected by slope; susceptibil- 
ity to stream overflow, water erosion, or soil blowing; 
soil texture; content of stones; accumulations of salts 
and alkali; depth of root zone; rate of water intake at 
the surface; permeability of soil layers below the sur- 
face layer and in fragipans or other layers that re- 
strict movement of water; amount of water held avail- 
able to plants; and need for drainage or depth to 
water table or bedrock.® 


8 Further information on use of soils for irrigation is in the 
publication “Irrigation Guide for Nebraska,” Soil Conservation 
Service, 1971. 


Terraces and diversions are embankments or ridges 
constructed across the slope to intercept runoff so that 
it soaks into the soil or flows slowly to a prepared out- 
let. Features that affect suitability of a soil for ter- 
races are uniformity and steepness of slope; depth to 
bedrock or other unfavorable material; presence of 
stones; permeability; and resistance to water erosion, 
soil slipping, and soil blowing. A soil suitable for these 
structures provides outlets for runoff and is not diffi- 
cult to vegetate. 


How the Soils of Dakota County Were 
Formed and How They Are Classified 


This section consists of two main parts. The first 
part tells how the factors of soil formation have af- 
fected the development of soils in Dakota County. The 
second explains the system of soil classification cur- 
rently used and places each soil series in the classes of 
that system. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic agents. 
The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical com- 
position of the parent material, (2) the climate under 
which the soil material has accumulated and existed 
since accumulation, (8) the plant and animal life on 
and in the soil, (4) the relief, or lay of the land, and 
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(5) the length of time the forces of soil formation have 
acted on the soil material. 

Climate and plant and animal life, chiefly plants, 
are active factors of soil formation. They act on the 
parent material that has accumulated through the 
weathering of rocks and ‘slowly change it to a natural 
body that has genetically related horizons. The effects 
of climate and plant and animal life are conditioned by 
relief. The parent material also affects the kind of soil 
profile that is formed and, in exteme cases, determines 
it almost entirely. Finally, time is needed for changing 
the parent material into a soil profile. It may be much 
or little, but some time is always required for differen- 
tiation of soil horizons. Generally, a long time is re- 
quired for the development of distinct horizons. 

The factors of soil formation are so closely interre- 
lated in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one factor 
unless conditions are specified for the other four. Many 
of the processes of soil development are unknown. 


Parent material 


Parent material is the unconsolidated mass from 
which a soil forms. It determines the chemical and min- 
eralogical composition of the soil. The soils of Dakota 
County formed in alluvium, sedimentary bedrock, and 
loess. A few outcrops of sandstone and glacial till are 
exposed in the bluffs or on the slopes of deeply en- 
trenched drainageways. The largest area of these mate- 
rials is in the vicinity of Homer, along Wigle and 
Fiddlers Creeks, 

Approximately 54 percent of the soils of Dakota 
County formed in Peoria loess. Peoria loess is the 
yellowish-brown, wind-deposited material that consists 
mainly of silt particles but also has clay and sand in 
smaller amounts. The loess contains no pebbles or 
stones but has numerous lime concretions that have 
formed since it was deposited. Ida, Monona, Crofton, 
Nora, and Moody soils formed in loess of the uplands. 
These soils are friable to very friable and express 
varying degrees of development. Depth to calcareous, 
undeveloped loess varies with the soils. Loess soils 
provide an unrestricted rooting zone for plants. They 
have a high available water capacity and are generally 
well aerated. 

Alluvium is the parent material for soils on bottom 
lands in the county. About 45 percent of the soils in 
the county formed in alluvium of different origins and 
age. The largest area of alluvial soils is in the Mis- 
souri River Valley. Alluvium consists of sediment de- 
posited by water along major streams and in narrow 
upland drainageways. It varies widely in texture be- 
cause of differences in the materials from which it ori- 
ginally came and the manner in which it was depos- 
ited. Soils of 17 series formed in alluvium in Dakota 
County. Some of the alluvial material, the local part, 
was transported for only a short distance and retains 
many of the characteristics of the soils from which it 
was washed. Judson and Napier soils are good exam- 
ples of soils that formed in this kind of alluvium. 

Alluvium on the Missouri River bottom lands origi- 
nated from sources mainly outside the county. Some of 
this alluvium has been in place long enough to be af- 


fected by other soil forming processes. Blencoe, 
Blyburg, Calco, Forney, and Luton soils formed in this 
kind of alluvium. These soils have a greater accumula- 
tion of organic matter, are less stratified, and show 
more soil development than soils that formed in 
younger alluvium. 

Albaton, Blake, Haynie, Forney, Modale, Onawa, 
Owego, and Percival soils formed in the most recent 
alluvium. This alluvium and the soils that formed 
from it vary widely in texture. Albaton soils formed 
entirely in clayey alluvium. Sarpy soils formed in 
sandy alluvium. Many soils, such as those in the Gra- 
ble, Modale, and Waubonsie series, formed in layers of 
differing and contrasting textures, 

Graneros Shale, Greenhorn Limestone, and Dakota 
Sandstone are exposed in some places. The Sansarce 
soils developed from the Graneros Shale formation. 
This formation is soft, of sedimentary rock origin, 
and of Cretaceous age. The Sansarc soils occur in the 
vicinity of Homer. Dakota Sandstone crops out along 
the bluffs north of Homer. Soils that formed from the 
limestone and sandstone were not recognized in Dakota 
County. 

Glacial till is not parent material for any of the soils 
in Dakota County; however, it occurs as outcrops. The 
glacial till is from the Kansan glaciation and is firm, 
calcareous clay loam that contains pebbles and boul- 
ders. Associated with the till are pockets of sand in a 
few areas. The till areas are small and are shown on 
a detailed soil map by a standard symbol for glacial 
il. 


Climate 


Dakota County has a midcontinental climate charac- 
terized by wide seasonal variations. A nearly uniform 
climate prevails throughout the county, although there 
is some variation in rainfall from north to south. 

Climatic changes have an interrelationship with 
other soil-forming factors in developing soils of the 
county. The influence of the general climate is modi- 
fied, however, by local conditions in or near the devel- 
oping soil. For example, on Ida or Crofton soils that 
have steep slopes, much of the water runs off the sur- 
face. This results in a warmer and drier microclimate 
than in nearby areas where the slope is not so steep. 
Soils that tend to pond water, such as those of the 
poorly drained Forney series, are colder and wetter 
than the adjacent, moderately well drained Blyburg 
soils. Soils that have north- and east-facing slopes tend 
to be cooler and more moist than those that have 
south-facing slopes, and they are also more likely to be 
more deeply leached of lime and to support natural 
stands of trees. 

Soil micro-organisms have a temperature range in 
which they are most active, and this determines the 
rate organic matter is decomposed to form humus. 
Weathering of parent material by water and air is ac- 
tivated by changes in temperature. As a result of 
weathering, changes caused by both physical and 
chemical actions take place. Rainfall influences the 
formation of the soils through its effect on the amount 
of voreenon that grows and on the leaching process 
in soils, 
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Plant and animal life 


Plants, animals, micro-organisms, earthworms, and 
other organisms are active in soil-forming processes. 
The kind of plants and animals that live in and on the 
soil are affected in turn, by the climate, the parent 
material, relief, and the age of the soil. 

Tall grasses were the dominant vegetation in Da- 
kota County at the time of settlement. Trees covered 
only a small area, mainly along the bluffs, along major 
streams, and in areas along the Missouri River. Trees 
therefore have had only slight influence on soil forma- 
tion. Trees are presently most common on the steep 
and very steep soils in the bluff area that borders the 
Missouri River Valley. They are common in the Gul- 
lied land-Ida complex. Some of these stands have been 
in place long enough to have caused slight, but notice- 
able, changes in the soils. Trees growing on alluvial 
soils, such as Sarpy and Albaton soils and Alluvial 
land, have not had enough time to have had any influ- 
ence on soil formation. 

Grasses have been more important than trees in the 
formation of the soils on uplands, such as Nora, 
Moody, and Monona soils. Each year the grasses devel- 
oped new growth above ground, and their fibrous root 
systems grew in the upper few feet of the soil. In time 
an upper layer, moderately high in content of organic 
matter, formed in the soils. This decayed organic mat- 
ter helps to develop good structure and tilth in the soil. 
It also brings plant elements to the soil surface. 
This process of redistribution keeps the soils produc- 
tive and plants growing. The decomposition of or- 
ganic material forms various organic acids that, in so- 
lution, hasten the leaching processes of soils and thus 
aid soil formation. 

Organisms have an important role in the formation 
of soils. Worms and small burrowing animals aid in 
mixing the soil material with organic matter. This 
speeds up soil formation and helps make the soil more 
friable and aerated. Micro-organisms also play an im- 
portant part in soil formation. There are many kinds 
of micro-organisms which use plant material residue 
as food. These micro-organisms break down the resi- 
due to humus. When they die, the micho-organisms be- 
come an available form of nitrogen for plants. 

Man changes soil mainly by causing accelerated ero- 
sion. Less obvious are chemical changes in the soil 
brought about by additions of lime and fertilizer or 
changes in microbial activity. and organic matter con- 
on brought about by returning crop residue to the 
soil, 


Relief 


The landscape in the uplands of Dakota County is 
dominantly gently sloping to very steep. The bottom 
lands are nearly level or depressional. Sandy areas on 
bottom lands are moderately sloping in a few areas. 
Through its effect upon drainage, aeration, and ero- 
mie relief is an important factor in the formation of 
soils. 

Even in soils that formed in the same parent mate- 
rial, the influence of relief is seen in the color, thick- 
ness, and horizonation of the soils. The gradient, 
shape, direction, and length of slope influence the 


amount of moisture in the soil. The steeper the topog- 
raphy, the less moisture is able to penetrate through 
the soil. As water moves through the soil, it leaches 
certain elements into lower horizons. Such soils as Ida 
soils, that formed on steep and very steep landscapes 
and have medium to rapid runoff, have lime near the 
surface and little soil development. In Moody soils, 
which formed in areas not so steep, lime is deeper and 
horizon development is more evident. 

In Dakota County, soils on north- and east-facing 
slopes have a thicker surface layer and show more 
profile development. Soils on south--and west-facing 
slopes receive more sunlight and have warmer temper- 
atures. This increases micro-organism activity and ac- 
celerates the rate of decomposition of organic matter. 
Erosion is also greater on these soils. Water erosion 
removes soil material faster than horizons can form in 
some soils. 

Relief affects the color of the subsoil through its ef- 
fect on drainage and soil aeration. For example, the 
subsoil of a Nora soil, which has good internal drain- 
age, generally is brownish because iron compounds are 
well distributed throughout the horizon and are well 
oxidized. The subsoil of soils that have restricted in- 
ternal drainage are poorly aerated and are generally 
grayish and may be mottled. Examples are the Forney 
or Luton soils. Soils like the nearly level Albaton soils 
are likely to be wet because of slow runoff or a moder- 
ately high water table. Where they occur, in poorly 
drained areas, decay of organic matter is slow or in- 
complete, and soil formation is slow. 

Time 

Time enables the factors of relief, climate, and plant 
and animal life to bring about the formation of soils 
from the parent material. Where parent material has 
been in place or exposed for only a short time, the fac- 
tors of soil formation have not had time to act on the 
soil material. Examples of mature soils are those of 
the Moody and Monona series, which have well-devel- 
oped subsoils and are leached of lime. 

The younger, immature soils have not had time to 
develop such definite subsoil horizons or, in many in- 
stances, the soluble calcium carbonate has not been 
leached from their upper layers. Examples of these 
are the Albaton and Haynie soils, which formed in re- 
cent alluvium, Further examples are the overwash 
phase of Kennebec soils on bottom land that still re- 
ceives deposition and the Crofton and Ida soils that 
have moderately steep slopes where erosion is remov- 
ing the soil at a faster rate than the soils can develop. 

The degree of profile development depends on the 
intensity of the different soil-forming factors, on the 
length of time they have been active, and on the na- 
ture of the parent material. Differences in the length 
of time that geologic materials have been in place are 
therefore commonly reflected in the distinctness of ho- 
rizons in the soil profile. 


Classification of the Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classification 
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enables us to assemble knowledge about the soils, to 
see their relationship to one another and to the whole 
environment, and to develop principles that help us to 
understand their behavior and their response to ma- 
nipulation. First through classification, and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as 
those used in detailed soil surveys, allow us to orga- 
nize and apply knowledge about soils in managing 
farms, fields, and woodlands; in developing rural areas ; 
in engineering work; and in many other ways. Soils 
are placed in broad classes to facilitate study and com- 
parison in large areas, such as countries and conti- 
nents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Because this system is under continual study, 
readers interested in developments of the current sys- 
a should refer to the latest literature available (4, 
7). 

The current system of classification has six catego- 
ries. Beginning with the broadest, these categories are 


order, suborder, great group, subgroup, family, and 
series. In this system the criteria used as a basis for 
classification are soil properties that are observable 
and measurable. The properties are chosen, however, 
so that the soils of similar genesis, or mode of origin, 
are grouped together. The same property or subdivi- 
sions of that property may be used in several different 
categories. In table 9, the soil series of Dakota County 
are. placed in three categories of the current system. 
The classification is current as of March 1974. Classes 
of the current system are briefly defined in the follow- 
ing paragraphs. 

ORDER. Ten soil orders are recognized. The proper- 
ties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. 
Three exceptions to this are the Entisols, Histosols, 
and Vertisols, which occur in many different climates. 
Each order is named with a word of three or four syl- 
lables ending in sol (Moll-i-sol). 

SUBORDER. Each order is divided into suborders 
using those soil characteristics that seem to produce 
classes with the greatest genetic similarity. The subor- 
ders are more narrowly defined than are the orders. 


TABLE 9.—Soils classified according to the current system of classification 


Series Family Subgroup Order 
Albaton_.___.------- Fine, montmorillonitic (ealeareous), mesic_-___---------------- Vertic Fluvaquents...--.------ Entisols. 
Blake !_____..-_.---- Fine-silty, mixed (calcareous), mesic___..-------------------- Aquic Udifluvents__...--__---- Entisols. 
Blencoe !______-_----- Clayey over loamy, montmorillonitic, mesic_._...------------- Aquic Hapludolls..._.._-.----- Mollisols. 
Blyburg....--------- Coarse-silty, mixed, mesic_-___..-.-------------------------- Fluventic Hapludolls__...------ Mollisols. 
Caleo____.---------- Fine-silty, mixed (calcareous), mesic. .....------------------- Cumulic Haplaquolls__._.__.--- Molilisols. 
Crofton____.-_------ Fine-silty, mixed (calcareous), mesic. __..-------------------- Typie Ustorthents.__.._.------ Entisols. 
Forney !__.__.---_--- Fine, montmorillonitic, mesic__----.-.---.------------------- Vertic Haplaquolls__._.__._.--- Mollisols. 
Grable___.__..--__-- Coarse-silty over sandy or sandy-skeletal, mixed (calcareous), Typic Udifluvents.___._.------ Entisols. 

mesic. 
Haynie___.-_.------- Coarse-silty, mixed (calcareous), mesic____.------------------ Typie Udifluvents......__----- Entisols. 
Tdi secede bode choos Fine-silty, mixed (calcareous), mesic. _....------------------- Typic Udorthents__.......-_-- Entisols. 
Judson___.-_.------- Fine-silty, mixed, mesic. ..-..------------------------------ Cumulic Hapludolls___.__-_.--- Molilisols. 
Kennebec___.._------ Fine-silty, mixed, mesic--_--_.------------------------------- Cumulic Hapludolls___..._-_..-- Mollisols. 
Luton !___.._---_---- Fine, montmorillonitic, mesic. ----.-----------;------------- Vertic Haplaquolls..._.__.--.-- Molilisols. 
Modale ! Coarse-silty over clayey, mixed (calcareous), mesic___--------- Aquie Udifluvents....____--.-- Entisols. 
Monona..-__--------- i Typic Hapludolls....--...----- Mollisols. 
Moody !____.-------- Udic Haplustolls_____..--.---- Mollisols. 
Napier.___._-------- Cumulic Hapludolls.....__.---- Mollisols. 
Nora !__.-.--------- Udic Haplustolls._._..__.----- Molilisols. 
Omadi-_-_.-.--------- Fluventie Hapludolls._.....---- Mollisols. 
Onawa !______------- Mollie Fluvaquents______------ Entisols. 
Owego !__..--------- Fluvaquentic Haplaquolls_---_-- Mollisols. 
Percival__....------- Aquic Udifluvents..._....----- Entisols. 
Sansarc ! Typic Ustorthents......------- Entisols. 
Sarpy--------------- Mixed, mesic. - .-.-------~-------------------y----------- Typic Udipsamments---_.------ Entisols. 
Waubonsie___._------ Coarse-loamy over clayey, mixed, (calcareous), mesic. --------- Aquic Udifluvents._...-------- Entisols. 


1 These soils are taxadjuncts. The reasons for excluding them from the series with which they are here identified are as follows: 


Blake.—The surface layer is darker than defined in the range for 
the series. 

Blencoe.—The clayey upper material is thinner and the depth 
to carbonates is shallower than defined in the range for the 
series, 

Forney.—These soils are more stratified and are shallower to 
carbonates than defined in the range for the series. 

Luton.—The A horizon is thinner and the depth to carbonates is 
shallower than defined in the range for the series. 

Modale.—These soils lack a sufficient change in texture within a 
thickness of 5 inches to meet the definition of strongly contrast- 
ing textures, and they have a darker A horizon than defined in 
the range for the series. 


Moody, mapping unit MoD2.—The A horizon is lighter colored 
and thinner than defined in the range for the series. 

Nora, mapping units NoC2, NoD2, and NoK2.—The A horizon 
is lighter colored and thinner than defined in the range for the 
series. 

Onawa.—The mottles are darker colored than defined in the range 
for the series. 

Owego.—The upper clayey layers are thinner and the underlying 
material lacks the mottles as defined in the range for the series. 

Sansarc.—These soils are in an area of higher rainfall, have less 
clay in the A horizon, and have browner colors in the C horizon 
than defined in the range for the series. 
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The soil properties used to separate suborders are 
mainly those that reflect either the presence or ab- 
sence of a water table at a shallow depth; soil climate; 
the accumulation of clay, iron, or organic carbon in 
the upper part of the solum; cracking of soils caused 
by a decrease in soil moisture; and fine stratification. 
The names of suborders have two sylables. The last 
syllable indicates the order. An example is Aquoll 
(Aqu, meaning water or set, and oll, from Mollisol). 
GREAT GROUP. Soil suborders are separated into 
great groups on the basis of uniformity in the kinds 
and sequence of soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
carbonates, and other constituents have accumulated 
or have been removed and those that have pans that 
interfere with growth of roots, movement of water, or 
both. Some features used are soil acidity, soil climate, 
soil composition, and soil color. The names of great 
groups have three or four syllables and are made by 
adding a prefix to the name of the suborder. An exam- 
ple is Haplaquoll (Hapl, meaning simple horizons, aqu 
for wetness or water, and oll, from Mollisol) . 
SUBGROUP. Great groups are subdivided into sub- 
groups, one representing the central (typic) segment 
of the group, and other called intergrades that have 
properties of the group and also one or more proper- 
ties of another great group, suborder, or order. Other 
subgroups may have soil properties unlike those of 
any other great group, suborder, or order. The names 
of subgroups are derived by placing one or more 
adjectives before the name of the great group. An ex- 
ample is Typic Haplaquolls (a typical Haplaquoll). 
FAMILY. Soil families are separated within a sub- 
group primarily on the basis of properties important to 
the growth of plants or to the behavior of soils that 
are used for engineering. Among the properties con- 
sidered are texture, mineralogy, reaction, soil temper- 
ature, permeability, soil depth, and consistence. A 
family name consists of a series of adjectives preced- 
ing the subgroup name. The adjectives are the class 
names for texture, mineralogy, and so on, that are 
used to differentiate families. An example is the coarse- 
loamy, mixed, mesic family of Typic Haplaquolls. 


Mechanical and Chemical Analysis 


Samples from soil profiles were collected for me- 
chanical and chemical analysis by the Soil Conserva- 
tion Service, Soil Survey Laboratory in Lincoln, Ne- 
braska. Soils of the Crofton, Luton, Moody, Monona, 
and Nora series were sampled in nearby counties. These 
data are recorded in Soil Survey Investigations Report 
Number 5 (9). Ida and Napier soils were sampled in 
counties in Iowa. This data is recorded in Soil Survey 
Investigations Report Number 3 (8). 

This information is useful to soil scientists in classi- 
fying soils and developing concepts of soil genesis. It 
is also helpful in estimating available water capacity, 
susceptibility to soil blowing, fertility, tilth, and other 
practical aspects of soil management. 


Environmental Factors Affecting Soil Use 


This section was prepared mainly for those not fa- 
miliar with Dakota County. Among the environmental 
factors affecting the use of soils in the county are ge- 
ology, relief, climate, water supply, and natural vege- 
tation. Other factors include transportation facilities . 
and the manufacturing and business services of agri- 
culture. 


Geology 


The oldest geologic materials exposed in the county 
are of Cretaceous age. They are Greenhorn Limestone, 
Graneros Shale, and Dakota Sandstone (2). They crop 
out in the bluff areas near the town of Homer and in 
isolated areas along the deeply dissected bluffs. Dakota 
Sandstone is of economic importance as a source of 
water for domestic use and for livestock. Soils of the 
Sansarc series formed in material weathered from 
Graneros Shale. 

Continental glaciers of the Nebraska and Kansas 
stage (3) entered the county from the northeast. They 
covered rocks of Cretaceous age with glacial debris, 
which is a heterogenous mass of sand, clay, silt, and 
some gravel and boulders. Because loess was deposited 
over the glacial material, glacial till is at the surface 
in only a few places where drainage entrenchment and 
erosion have removed the overlying loess. No soils in 
Dakota County formed in glacial till. 

Peoria Loess has a high content of silt and a low 
content of sand. It is the material in which nearly all 
soils on the uplands formed. After the loess was de- 
posited, the landscape was eroded to form the present 
topography, which consists of ridges that alternate 
with narrow valleys. Soils of the Crofton, Ida, Monona, 
Moody, and Nora series formed in Peoria Loess. 

The narrow stream valleys of the upland drainage- 
ways consist primarily of local silty alluvium on foot 
slopes and bottom lands. Soils of the Napier and Jud- 
son series formed in this material. 

The bottom lands on the Missouri River Valley have 
alluvial deposits that originated from many areas out- 
side the county. This is reflected in the wide range of 
material in which the soils developed. Albaton, For- 
ney, Luton, and Owego soils formed in alluvium that 
is mainly fine textured. Calco soils formed in moder- 
ately fine textured alluvium. Blyburg, Grable, Haynie, 
Kennebec, and Omadi soils formed in alluvium that is 
mainly medium textured. Sarpy soils formed in allu- 
vium that is mainly coarse textured. Blake, Blencoe, 
Modale, Onawa, Percival, and Waubonsie soils formed 
in alluvium of varied and mixed textures. 


Relief and Drainage 


Dakota County consists of two main topographic 
areas. The loess-covered uplands, including the bluff 
area that borders the Missouri River Valley, lie in the 
northern part of Nebraksa’s rolling hills and make up 
about 55 percent of the county. The other 45 percent 
consists of Missouri River bottom lands and valleys of 
creeks that head in the uplands 

The south-central part of the county has less relief 
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than any other part of the uplands. Drainageways in 
this area have low gradients and are not deeply en- 
trenched. The rest of the uplands, particularly the 
bluff area, is strongly dissected, and nearly all drain- 
Heys have steep gradients and entrenched chan- 
nels. 

The difference between the lowest and highest eleva- 
tion in the county is about 450 feet. The lowest 
elevation, at the southeast corner of the county on the 
Missouri River, is 1,070 feet above sea level. The high- 
est elevation, near the southwest corner of the county, 
is 1,520 feet. The average elevation over most of the 
Missouri River bottom lands is about 1,110 feet. The 
elevation of South Sioux City is 1,106 feet above sea 
level, of Dakota City is 1,102, of Emerson is 1,426, of 
Hubbard is 1,157, and of Jackson is 1,124 feet. 

Most of Dakota County is drained by the Missouri 


River and its tributaries. Elk, Pigeon, and Omaha. 


Creeks flow into the Missouri River within the county. 
These creeks are fed by many smaller streams, 
springs, and intermittent drainageways that divide 
the upland part of the county. They flow in a north- 
easterly direction. As they enter the Missouri River 
bottom lands, Pigeon and Omaha Creeks flow easterly 
and southeasterly. Elk, Pigeon, and Omaha Creeks are 
confined to constructed channels, the bottoms of which 
are at about the same elevation as the surrounding 
land. Elk and Pigeon Creeks drain all of the west, 
north, and central part of the uplands. Omaha Creek 
drains the southern part, except for a narrow area 
along the Dakota-Thurston County line in the south- 
western corner that drains southeasterly to Logan 
Creek in Thurston County. 

The Missouri River bottom lands are nearly flat but 
are broken in places by depressions, oxbows, and old 
channels. Northeast of Hubbard, on the north side of 
Pigeon Creek, there is a large depressed area, and 
north of Crystal Lake, there are some sand ridges. 

Large dams on the Missouri River have greatly re- 

duced flooding of the valley bottom lands, The reduced 
flooding and the straightening of the river channel 
have improved drainage in some areas. Some lakes 
that were in oxbows of the river have been drained, 
either partly or entirely, and the soil is presently 
farmed. Only Crystal and Blyburg Lakes remain. 
Crystal Lake is larger and is used as a recreation 
area. 
The higher bottom lands of the Missouri River Val- 
ley were at one time subject to flooding by creeks and 
drainageways of the uplands. These streams deposited 
sediment that filled lakes and low areas. Drainage dis- 
tricts were organized, and floodwaters are now con- 
fined to channels. Flood protection and the drying up 
of shallow lakes have helped improve soil drainage. 
Nearly all drainageways in the county have some 
problems associated with flooding. 


Climate ° 


The climate of Dakota County is typical of the inte- 
rior of a large continent. Summers are warm and win- 


®By Morris S. Wess, JR., climatologist for Nebraska, Na- 
tional Weather Service, U.S. Department of Commerce. 


ters are cold; precipitation is moderate. Temperature 
and precipitation vary considerably from year to year 
largely because of the location, movement, and interac- 
tion of large-scale weather systems. 

Temperature and precipitation data are given in 
table 10, and the probabilities of freezing tempera- 
tures are shown in table 11. These data are based on 
records kept at Homer, Nebraska, and nearby Sioux 
City, Iowa, They are believed to be representative of 
Dakota County, but minimum temperatures on calm 
clear nights frequently vary, as do showers over short 
distances. 

About three-quarters of the annual precipitation 
falls during the warm half of the year, April through 
September. In an average year, precipitation amount- 
ing to 0.01 inch or more falls on 97 days, and amounts 
of 0.10 inch or more fall on 48 days. Heavy precipi- 
tation, amounting to 0.50 inch or more, occurs on an 
average of 18 days per year, and 14 of these days 
are in the warm half of the year when the poten- 
tial for soil erosion is high. Once a year, rainfall 
amounts of 1.0 inch in 30 minutes, 1.3 inches in an 
hour, 1.5 inches in 3 hours, 2.1 inches in 12 hours, or 
2.5 inches in 24 hours should be expected. 

As spring begins, precipitation is continuous, slow 
accumulating, and well distributed. By the end of 
spring and in summer, most of the precipitation is 
from erratic showers and thunderstorms. A few of the 
thunderstorms are severe and are accompanied by tor- 
rential rains, hail, damaging winds, or, on rare occa- 
sions, a tornado. 

Average annual snowfall adds up to about 32 inches 
and accounts for approximately 10 percent of the an- 
nual precipitation. The first snow, amounting to an 
inch or more, generally falls late in November, but 
snow has fallen late in September. Snowfall is often 
accompanied by brisk north winds, which can whip 
the snow into sizable drifts. 

Dry topsoil and ample subsoil moisture are the opti- 
mum combination during crop planting, but variations 
from this optimum are frequent. It is difficult to pro- 
vide the desired 1 inch of moisture per week for grow- 
ing corn if moisture is lacking in the subsoil at the 
beginning of the growing season. The chances are 2 in 
5 of receiving a weekly rainfall of 1 inch in June but 
only 1 in 4 late in July and in all of August. 

Since 1890, when records were first kept, the tem- 
perature at Sioux City has ranged from 111° F, on 
July 11, 1939, to 35° below zero, on January 12, 1912. 
In an average year, the temperature drops to about 
19° below zero and rises to 100° or higher. Tempera- 
tures above 90° are too high for optimum growth of 
corn. They occur on an average of 34 days per year 
but have occurred on as many as 70 days, in 1936, and 
on as few as 3 days, in 1915. Freezing temperatures 
occur on an average of 152 days per year. The grow- 
ing season generally lasts about 160 days. 

The free water that evaporates from shallow lakes 
averages 38 inches a year, and 78 percent of this 
evaporates in May through October. 
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TABLE 10.—Temperature and precipitation 


[Data from Sioux City, Woodbury County, Iowa, unless otherwise noted] 


Temperature 


Two years in 10 will have 


Precipitation 


One year in 10 


at least 4 days with—? will have—’ Average 
Days with| depth of 
Month Average Average Average 1 inch snow on 
daily daily Maximum Minimum | monthly Equal Equal or more | days with 
maximum ! | minimum ! | temperature | temperature | total 3 to or to or of snow snow 
equal to equal to less more cover cover 
or higher or lower than— than— 
than— than— 
oF oF oF Inches Inches Number Inches 
January_.-.--...----- 28 9 0.5 0.2 0.8 22 5 
February...--.-...--- 82 13 1.0 1 2.3 15 5 
March____-------.---- 44 25 1.3 5 2.4 12 6 
April__..-------2-- Lee 60 88 2.3 3 3.5 (4) 3 
May2nccess Setectieed 72 50 3.7 7 DAO ese cen ae tee oti 
PUN w tocueel ool SS 81 60 4.5 .7 6.5 ose ceele edocs este 
JUV ss 22 Sew ose sek 87 64 3.4 5 5 (le |e net ene ee inn paar 
August_..-.22-2- Le 84 62 2.8 2 cA es (eee Sena) ba re a 
September.__________- 76 53 2.8 6 DLO Swe cee tle e oe Soe 
October_.._.-__-_----- 2. 64 41 2.0 3 4.2 (4) 2 
November --_________- 46 27 1.0 al 2.2 2 3 
December ____-_...-_. 33 15 t ‘2 1.9 13 3 
Years o20 oe 59 38 5100 26.0 5 82.2 64 5 
1 Data based on period 1890-1971. 
2 Data based on period 1948-63. 
3 Data from Homer, Dakota County, based on period 1946 to May 1972. 
4 Less than half a day. 
5 Average annual highest temperature for the period 1949-71. 
® Average annual lowest temperature for the period 1949-71. 
TABLE 11.—Probabilities of specified temperatures in spring and fall 
[All data from Sioux City, Iowa] 
Dates for given probability and temperature ! 
Probability 
16°F 20°F 24°F 28° F 32°F 
or lower or lower or lower or lower or lower 
Spring: 
1 year in 10 later than_____-_--_--_-2_- April 6 April 12 April 21 April 26 May 15 
2 years in 10 later than___.-__-_-_-___-- March 31 April 6 April 14 April 21 May 8 
5 years in 10 later than___-_.......2- 2. March 20 March 27 April 6 April 13 April 28 
Fall: 
1 year in 10 earlier than.._..--....__--- November 1 October 27 October 16 September 30 September 27 
2 years in 10 earlier than__.-_-..-______- November 5 October 30 October 23 October 8 October 1 
5 years in 10 earlier than_._..__..__.-_-- November 138 November 6 November 2 October 20 October 9 


1 Based on temperatures in a standard National Weather Service thermometer shelter at a height of approximately 5 feet above the ground 
and in a representative exposure. Lower temperatures exist at times nearer the ground and in local areas subject to extreme air drainage. The 


dates in this table are based on the period 1949-71. 


Water Supply 


Water for domestic use and for livestock is avail- 
able from wells throughout most of the county. In the 
western part of the county, well water comes from 
pockets of sand and gravel in or at the base of glacial 
till. In the bluff area, water in wells 75 to 350 feet 
deep comes from the sandstone of the Dakota Forma- 
tion. The water is usable but is very hard. In some 


places, sulfates or chlorides give the water an unpleas- 
ant taste. Good-quality water is obtained from shallow 
wells, generally less than 50 feet deep, in the narrow 
stream valleys and on the Missouri River bottom 
lands. Farm ponds and streams are used to supple- 
ment wells for watering livestock. 

Wells that supply water for irrigation can be devel- 
oped in the alluvium of the Missouri River Valley, but 
test drilling is necessary to locate the most favorable 
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sites. The quality of the water generally is good, the 
pumping lift is not excessive, and recharge is adequate 
to prevent rapidly declining water levels. On the bot- 
tom lands of the Missouri River Valley there is poten- 
tial for expanding irrigation, but in the uplands the 
potential for developing irrigation wells is limited. 


Natural Vegetation 


The original native vegetation in Dakota County was 
principally tall grasses. The most important grasses 
were big bluestem, little bluestem, switchgrass, and in- 
diangrass. Swamp grasses and rushes grew in sizable 
marshlike areas. The composition of the vegetation 
varied with the drainage characteristics of the areas. 

Woodlands cover approximately 5 percent of the 
county. They occur on bluffs, along streams, and in 
and along old channels of the Missouri River. The 
largest area is in the bluffs along the Missouri River 
Valley. The common tree species in this area are red 
elm, black oak, hackberry, black walnut, white elm, 
bur oak, and basswood. The underbrush is sumac, dog- 
wood, and ironwood. The low bottoms along streams 
of the narrow upland drainageways support a fairly 
dense growth of elm, ash, oak, cottonwood, and willow. 
Cottonwood, willow, elm, and box elder are along the 
abandoned channels of the Missouri River, and a 
fairly dense growth of small willows is along the al- 
luvial flood plains. 


Cultural Features 


Among the transportation facilities in the county 
are one railroad line that enters the county from the 
south along Omaha Creek and continues north to 
South Sioux City, one that enters the county near the 
town of Emerson, and a third line that follows Otter 
and Elk Creeks. These railroads provide service to the 
county from South Sioux City, Nebraska, and Sioux 
City, Iowa. State highways 9, 12, 35, and 110 and 
federal highways 20, 73, and 77 are the main roads to 
markets. All the rural mail routes are graveled. A 
small airport is near South Sioux City, and a larger 
one is nearby in Sioux City, Iowa. 

The towns of South Sioux City and Dakota City are 
the largest markets and shopping centers in the 
county, Other towns are well distributed throughout 
the county. They are Emerson, Homer, Hubbard, and 
Jackson. Most of the industries in the county are re- 
lated to purchasing, processing, and selling farm-re- 
lated products: Meatpacking, feedmills, and an alfal- 
fa-dehydrating mill, concrete products, and farm- 
machinery plants are some of the common industries. 
There are grain elevators in nearly all towns of 
Dakota County, and these handle most of the locally 
grown grains that are marketed. 

Outdoor recreation is provided by Crystal Lake and 
the Omadi Bend State Recreation Area and by many 
recreation areas along the Missouri River. Offering 
recreation opportunities in the uplands are the Bass- 
wood Ridge special use area and, near South Sioux 
City, golf courses and the Atokad racetrack. 


Trends in Farming and Soil Use 


Farming has been the most important enterprise in 
Dakota County since the county was settled. Fattening 
beef cattle in drylots and raising hogs, along with 
farm-related industries, provide part of the income of 
people of Dakota County. These enterprises have not 
grown as much in this county as they have in adjoin- 
ing counties because many rural residents supplement 
their farm income with off-the-farm employment. 

According to the Nebraska Agricultural Statistics 
reports, in the period 1957 to 1970, the number of hogs 
increased from 24,060 to 34,900, the number of beef 
cattle increased from 18,260 to 28,250, and the number 
of milk cows decreased from 2,670 to 1,050. A large 
number of cattle are shipped in for fattening. 

Corn is by far the most important crop grown in 
the county. In 1957, 2,381,670 bushels were harvested 
from 50,850 acres, and 101,910 bushels of irrigated 
corn were harvested from 1,290 acres. In 1969, 
2,914,500 bushels were harvested from 43,500 acres 
and 145,500 bushels from 1,500 acres. 

Soybeans have shown a large increase as an impor- 
tant cash-grain crop. In 1957, there were 100,440 
bushels harvested from 3,720 acres. By 1970 produc- 
tion increased to 382,800 bushels on 17,400 acres. 

Production of oats has decreased considerably. In 
1957, 647,520 bushels were harvested on 20,920 acres, 
but by 1970 production was down to 395,600 bushels 
on only 9,200 acres. Oats are planted as a nurse crop 
when legumes are seeded. 

Alfalfa hay has decreased slightly because of its 
need in the cropping sequence. In 1957, there were 
30,060 tons of hay harvested from 13,070 acres. By 
1970, production decreased to 25,200 tons harvested 
from 9,000 acres. A large acreage of alfalfa grown on 
the bottom lands is dehydrated. Alfalfa grown on the 
uplands is used for hay. 

There are a few acres of potato and small vegetable 
gardens, and the produce from these is sold locally. 
Popcorn is a minor crop, A few acres of legumes are 
harvested for seed. 

The number of farms in the county, according to 
the Census of Agriculture, decreased from 540 in 1964 
to 454 in 1969. 

The trend is towards larger sized operating units. 
Average size of farms was 146 acres in 1964, and this 
gradually increased to 394 in 1969. The average cost 
per acre of farmland varies with the kind of soil. 
Farmland has decreased from 155,245 acres in 1964 to 
143,292 acres in 1969. Much farm acreage near South 
Sioux City and Dakota City has gone to highway, 
housing, and industrial use. 

Cash-grain farms are by far the most important 
type of farm operation in Dakota County. But nearly 
all farms have some livestock. In 1969, 214 farms in 
the county were operated by full owners, 120 by part 
owners, and 120 by tenants. 
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Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has 
been deposited on land by streams. 

Available water capacity. The capacity of soils to hold water 
available for use by most plants, commonly defined as the 
difference between the percentage of soil water at field ca- 
pacity and the percentage at the wilting point of most 
plants. This difference multiplied by the bulk density and 
divided by 100 gives a value in surface inches of water per 
inch depth of soil. In this survey, the classes of available 
water capacity for a 60 inch profile or to a limiting layer 


are: 
Very: l0W onecebececsl clue See 0 to 8 inches 
Low: ifs eee enect eects een 3 to 6 inches 
Moderaté: 22 -peo2 eS ec ee ee 6 to 9 inches 
Highs 3 coe oe ee eee ee more than 9 inches 


Buried soil. A developed soil, once exposed but now overlain 
by more recently formed soil. 

Caleareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visi- 
bly when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Colluvium. Soil material, rock fragments, or both, moved by 
creep, slide, or local wash and deposited at the base of 
steep slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some 
concretions is unlike that of the surrounding soil. Calcium 
carbonate and iron oxide are examples of material com- 
monly found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable-—-When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed to- 
gether into a lump. 

Firm.—When moist, crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 


Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Contour farming. Plowing, cultivating, planting, and harvesting 
in rows that are at right angles to the natural direction of 
the slope or that are parallel to terrace grade. 

Depth, soil. The total thickness of weathered soil material over 
mixed sand and gravel or bedrock. In this survey the 
classes of soil depth used are. 


Very shallow ~----..--.---_---.----_----- 0 to 10 inches 
Shallow: sfo82 22.0 oe SS 10 to 20 inches 
Moderately deep ~_-____________________ 20 to 40 inches 
Deep 2522 el cse eho oe ee ee more than 40 inches 


Diversion, or diversion terrace. A ridge of earth, generally a 
terrace, that is built to divert runoff from its natural 
course and, thus, to protect areas downslope from the ef- 
fects of such runoff. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed 
to altered drainage, which is commonly the result of artifi- 
cial dranage or irrigation but may be caused by the sud- 
den deepening of channels or the blocking of drainage out- 
lets. Seven different classes of natural soil drainage are 
recognized, 

Excessively drained soils are commonly very porous and rap- 
idly permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable 
and are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are 
commonly of intermediate texture. 

Moderately well drained soils commonly have a slowly perme- 
ably layer in or immediately beneath the solum. They 
have uniform color in the A and B horizons and mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mot- 
tling at a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods and are light 
gray and generally mottled from the surface downward, 
noe mottling may be absent or nearly so in some 
soils, 

Very poorly drained soils are wet nearly all the time. They 
have a dark-gray or black surface layer and are gray or 
light gray, with or without mottling, in the deeper parts 
of the profile. 

Dryfarming. Production of crops that require some tillage in a 
subhumid or semiarid region, without irrigation. Usually 
involves use of periods of fallow, during which time 
enough moisture accumulates in the soil to allow produc- 
tion of a cultivated crop. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy material in 
dunes or to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Fallow. Cropland left idle in order to restore productivity, 
mainly through accumulation of water, nutrients, or both. - 
Summer fallow is a common stage before cereal grain in 
regions of limited rainfall. The soil is tilled for at least 
one growing season to control weeds, to aid decomposition 
of plant residues, and to encourage the storage of moisture 
for the succeeding grain crop. 

Fertility, soil. The quality of a soil that enables it to provide 
compounds, in adequate amounts and in proper balance, for 
the growth of specified plants, when other growth factors 
such as light, moisture, temperature, and the physical con- 
dition of the soil are favorable. 

Flood plain. Nearly level land, consisting of stream sediments, 
that borders a stream and is subject to flooding unless pro- 
tected artifically. 

Genesis, soil. The manner in which a soil originates. Refers es- 
pecially to the processes initiated by climate and organisms 
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that are responsible for the development of the solum, or 
true soil, from the unconsolidated parent material, as con- 
ditioned by relief and age of landform. 

Glacial till (geology). Unassorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transported and 
depoisted by glacial ice. 

Green manure (agronomy). A crop grown for the purpose of 
being turned under in an early stage of maturity or soon 
after maturity for soil improvement. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil- 
forming processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant resi- 


ues, 

A horizon.—The mineral horizon at the surface or just below 
an O horizon. This horizon is the one in which living 
organisms are most active and therefore is marked by 
the accumulation of humus. The horizon may have lost 
one or more of soluble salts, clay, and sesquioxides (iron 
and aluminum oxides). 

B horizon—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation 
of clay, sesquioxides, humus, or some combination of 
these; (2) by prismatic or blocky structure; (3) by red- 
der or stronger colors than the A horizon; or (4) by some 
combination of these. Combined A and B horizons are 
usually called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be 
like that from which the overlying horizons were formed. 
If the material is known to be different from that in the 
solum, a Roman numeral precedes the letter C. 

Immature soil. A soil lacking clearly defined horizons because 
the soil-forming forces have acted on the parent material 
only a relatively short time since it was deposited or ex- 


osed. 
Intake rate. The average rate that water enters the soil under 
irrigation. Most soils have a faster initial rate which slows 
with application time. Therefore, intake rate for design 
purposes is not a constant but is a variable depending 
upon the net irrigation application. The rate of water in- 
take in inches per hour is expressed thus: 


Very rapid _-------------------------------- more than 3.0 
Rapid —----------------------------------------- 1.5 to 3.0 
Moderate _---..---------~---~.----~-------------- 0.5 to 1.5 
Slow ~_----..-..--.------------------------------ 0.3 to 0.5 
Very slow ----------------------------------- less than 0.3 


Leaching. The removal of soluble materials from soils or other 
material by percolating water. : 

Legume. A member of the legume or pulse family (Legumi- 
nosae), one of the most important and widely distributed 
plant families. Includes many valuable forage species, such 
as peas, beans, peanuts, clover, alfalfa, sweet clover, lespe- 
deza vetch, and kudzu. Practically all legumes are nitrogen- 
fixing plants, and many of the herbaceous species are used 
as cover and green-manure crops. Even some of the leg- 
umes that have no forage value (crotalaria and some lu- 

ines) are used for soil improvement, Other legumes are 
locust, honeylocust, redbud, mimosa, wisteria, and many 
tropical plants. 

Lime. Chemically, lime is calcium oxide (CaO), but its meaning 
has been extended to include all limestone-derived materials 
applied to neutralize acid soil. Agricultural lime can be ob- 
tained as ground limestone, hydrated lime, or burned lime, 
with or without magnesium minerals. Basic slag, oyster- 
shells, and marl also contain calcium. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Mature soil. Any soil with well-developed soil horizons having 
characteristics produced by the natural processes of. soil 
formation and in near peri ecm with its present environ- 
ment. 

Morphology, soil. The physical makeup of the soil, including the 
texture, structure, porosity, consistence, color, and other 


physical, mineralogical, and biological properties of the var- 
ious horizons, and their thickness and arrangement in the 
soil profile. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually in- 
dicates poor aeration and lack of drainage. Descriptive 
terms are as follows: abundance—few, common, and many; 
size—fine, medium, and coarse; and contrast—faint, dis- 
tint, and pe The size measurements are these: 
fine, less than 5 millimeters (about 0.2 inch) in diameter 
along the greatest dimensions; medium, ranging from 5 
millimeters to 15 millimeters (about 0.2 to 0.6 inch) in di- 
ameter along the greatest dimension; and coarse, more 
than 15 millimeters (about 0.6 inch) in diameter along the 
greatest dimension. 

Mulch. A natural or artificially applied layer of plant residue or 
other material on the surface of the soil. Mulches are gen- 
erally used to help conserve moisture, control temperature, 
prevent surface compaction or crusting, reduce runoff and 
erosion, improve soil structure, or control weeds. Common 
mulching materials are wood chips, plant residue, sawdust, 
and compost. 

Munsell notation. A system for designating color by degrees of 
the three simple variables—hue, value, and chroma. For 
example, a notation of 10YR 6/4 is a color with a hue of 
10YR, a value of 6, and a chroma of 4. 

Organic matter. A general term for plant and animal material, 
in or on the soil, in all stages of decomposition. Readily de- 
composed organic matter is often distinguished from the 
more stable forms that are past the stage of rapid decom- 
position, 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 


pH value. A numerical means for designating acidity and alkal- 
inity in soils. A pH value of 7.0 indicates precise neutral- 
ity; a higher value, alkalinity; and a lower value, acidity. 

Permeability. The quality of a moist soil that enables water or 
air to move through it. In this survey, permeability applies 
to that part of the soil below the Ap horizon or equivalent 
layer and to a depth of 60 inches, or to bedrock at a shal- 
lower depth. Where there is a change of two or more 
permeability classes within a short vertical distance, the 
classes and depths will be stated. Classes of soil permeabil- 
ity in inches of water per hour are as follow: 


Class Inches per hour 
Very ‘slow 22222=23--22 2522025543 nce Sole less than 0.06 
Slow: 2202-25. 5 ee eee eos 0.06 to 0.2 
Moderately slow --------------------------------- 0.2 to 0.6 
Moderate: 222222255552 522 eee ee Seatac 0.6 to 2.0 
Moderately rapid ~----------------------------.-- 2.0 to 6.0 
Rapid --------------------------------~-------- 6.0 to 20.0 
Very rapid 2 222-252--25545-2- 22st on ses more than 20.0 


Profile, soil. A vertical section of the soil through all its hori- 
zons and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH walues. A soil that tests to pH 7.0 is 
precisely neutral in reaction because it is neither acid nor 
alkaline. An acid, or “sour,” soil is one that gives an acid 
reaction; an alkaline soil is one that is alkaline in reaction. 
In words, the degrees of acidity or alkalinity are expressed 


thus: 

pH 
Extremely: acid. 2.0 bse ke Below 4.5 
Very strongly acid -_---.---_---_--_-------~------~_ 4,5 to 5.0 
strongly acid: <2 52 ok ee eee eae se 5.1 to 5.5 
Medium: acid .2222-52-.2--+ 5 55-25-22 ab ese 5.6 to 6.0 
Slightly acid 2122-2 --2 22 eos ae ee 6.1 to 6.5 
Neutral. 5 so soso ct oe es So eee 6.6 to 7.3 
Mildly alkaline 22.2.0 22-22 25-224 7.4 to 7.8 
Moderately alkaline ~--.-_.-..--_---------------- 7.9 to 8.4 
Strongly alkaline _-_--__----------------_--_-_---- 8.5 to 9.0 
Very strongly alkaline _---___--__--------_-_- 9.1 and higher 


Relief. The elevations or inequalities of a land surface, consid- 
ered collectively. 
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Runoff (hydraulics). The part of the precipitation upon a 
drainage area that is discharged from the area in stream 
channels. The water that flows off the land surface without 
sinking in is called surface runoff; that which enters the 
ground before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 


Sand. Individual rock or mineral fragments in a soil that range 
in diameter from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composi- 
tion. The texture class name of any soil that contains 85 
percent or more sand and not more than 10 percent clay. 


Silt. Individual mineral particles in a soil that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the 
lower limit of very fine sand (0.05 millimeter). Soil of 
the silt texture class is 80 percent or more silt and less 
than 12 percent clay. 

Slickensides. Polished and grooved surfaces produced by one 
mass sliding past another. In soils, slickensides may occur 
as the base of slip surfaces on relatively steep slopes and 
in swelling clays, where there is marked change in mois- 
ture content. 

Slope. The degree of deviation of a surface from the horizontal, 
usually expressed in percent or degrees. In this survey, the 
following slope classes are recognized: 


Nearly level 
Gently sloping 


Boba konecuec sel so ests 0 to 2 percent 
ee See a See ace RS 2 to 6 percent 


Moderately sloping _--__-__-___-_____________ 6 to 11 percent 
Strongly sloping  ~--__-__-______--_________ 11 to 15 percent 
Steep: 225th 15 to 80 percent 
Very steep —.----__---___-______ 30 to 60 percent 


Soil. A natural, three-dimensional body on the earth’s surface 
that supports plants and that has properties resulting 
from the integrated effect of climate and living matter act- 
ing on earthy parent material, as conditioned by relief over 
periods of time. 

Solum. The upper part of a soil profile, above the parent mate- 
rial, in which the processes of soil formation are active. 
The solum in mature soil includes the A and B horizons. 
Generally, the characteristics of the material in these hori- 
zons are unlike those of the underlying material. The liv- 
ing roots and other plant and animal life characteristic of 
the soil are largely confined to the solum. 

Stratified. Composed of, or arranged in, strata or layers, such 
as stratified alluvium. The term is confined to geological 
material. Layers in soils that result from the processes of 


soil formation are called horizons; those that are inherited 
from the parent material are called strata. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of. unaggregated primary soil particles. The 
principal forms of soil structure are—platy (laminated), 
prismatic (vertical axis of aggregates longer than horizon- 
tal), columnar (prisms with rounded tops), blocky (angu- 
lar or subangular), and granular. Structureless soils are 
either single grain (each grain by itself, as in dune sand) 
or massive (the particles adhering together without any 
regular cleavage, as in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. 
The terrace intercepts surface runoff so that it may soak 
into the soil or flow slowly to a prepared outlet without 
harm. Terraces in fields are generally built so they can be 
farmed. Terraces intended mainly for drainage have a deep 
channel that is maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream ter- 
races are frequently called second bottoms, as contrasted to 
flood plains, and are seldom subject to overflow. Marine 
terraces were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
euelick divided by specifying “coarse,” “fine,” or “very 

ne. 

Topsoil. A presumed fertile soil or soil material, or one that re- 
sponds to fertilization, ordinarily rich in organic matter, 
used to topdress roadbanks, lawns, and gardens. 

Underlying material. Weathered soil material immediately be- 
neath the solum. In this survey, the C horizon of a soil. 

Upland (geology). Land consisting of material unworked by 
water in recent geologic time and lying, in general, at a 
higher elevation than the alluvial plain or stream terrace. 
Land above the lowlands along rivers. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some 
places an upper, or perched, water table may be separated 
from a lower one by a dry zone. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 
series to which the mapping unit belongs. Information about the use and Management of each soil is given in 
the description of the capability unit and windbreak suitability group, pages 56 and 57, to which it is 
assigned. Other information is given in tables as follows: 


Acreage and extent, table 1, page 10. Engineering uses of the soils, tables 6, 7, 
Predicted yields, table 2, page 53. and 8, pages 64 through 70. 
Windbreak 
Capability unit suitability 
Dryland Irrigated group 

Map 
symbol Mapping unit Symbol Page 
Aa Albaton silty clay loam, 0 to 2 percent slopes----- 11 IIIw-2 43 IIIw-1 $1 2 
Ab Albaton silty clay, 0 to 2 percent slopes---------- 11 IIIw-1 42 IIIw-1 51 2 
Ac Albaton silty clay, depressional, 0 to 1 percent 

slopes----------~------------~---~---------------- 1l W-l 46 j  ----- -- 10 
Ad Alluvial land------------------------------------_- 11 Vw-7 46 | 9 ----- -- 10 
Ba Blake silty clay loam, 0 to 2 percent slopes------- 12 I-1 39 I-3 48 1 
Bb Blencoe silty clay, 0 to 2 percent slopes---------- 13 IIw-1 40 IIw-1 49 2 
Be Blyburg silt loam, 0 to 2 percent slopes----------- 13 I-1 39 I-6 48 1 
BcC Blyburg silt loam, 2 to 6 percent slopes~---------- 13 ITe-1 40 IiIe-6 51 1 
Bd Blyburg silty clay loam, 0 to 2 percent slopes----- 14 I-1 39 I-3 48 1 
Be Blyburg silty clay, overwash, 0 to 2 percent 

s lopes--------------------------+----------------- 14 IIw-1 40 IIw-1 49 2 
Ca Calco silt loam, overwash, 0 to 2 percent slopes--- 14 IIw-4 41 IIw-4 50 2 
Cb Calco silty clay loam, 0 to 2 percent slopes------- 15 TIw-4 41 IIw-3 50 2 
CfC2 Crofton silt loam, 2 to 6 percent slopes, eroded--- 16 IIIe-9 42 IIIe-6 51 5 
CfD2 Crofton silt loam, 6 to 11 percent slopes, eroded-- 16 Tve-9 45 IVe-6 52 5 
CfE Crofton silt loam, 11 to 15 percent slopes--~------- 16 IVve-9 rr -- 5 
CfE2 Crofton silt loam, 11 to 15 percent slopes, eroded- 16 IVe-9 45 | 9 ----- -- °S 
CfF Crofton silt loam, 15 to 30 percent slopes--------- 16 VIe-9 46 | 9 ----- -- 10 
CfF2 Crofton silt loam, 15 to 30 percent slopes, eroded- 16 VIe-9 46 | 9 we--- -- 10 
Fn Forney silt loam, overwash, 0 to 2 percent slopes-- 17 IIw-2 41 IIw-2 49 2 
Fo Forney silty clay, 0 to 2 percent slopes----------- 18 IIIw-1 42 IIIw-1 51 2 
Fs Forney soils, swales, 0 to 2 percent slopes-------- 18 IlIw-1 42 IIIw-1 51 6 
Gb Grable very fine sandy loam, 0 to 2 percent slopes- 18 IIs-5 40 TIs-6 49 1 
GuG Gullied land-Ida complex, 30 to 60 percent slopes-- 19 VIIe-7 48 | ----- -- 10 
He Haynie silt loam, 0 to 2 percent slopes~----------- 20 I-1 39 I-6 48 1 
IdE2 Ida silt loam, 11 to 17 percent slopes, eroded----- 21 IVe-9 45 | ----- -- 5 
IdF Ida silt loam, 17 to 30 percent slopes---~--------- 21 VIe-9 46 | w----- -- 10 
IdF2 Ida silt loam, 17 to 30 percent slopes, eroded----- 21 VIe-9 46 | ----- -- 10 
IeG Ida soils, 30 to 60 percent slopes----------------- 21 VITe-9 48 [|  ----- -- 10 
Ju Judson silty clay loam, 0 to 2 percent slopes------ 22 I-1 39 I-3 48 1 
JuC Judson silty clay loam, 2 to 6 percent slopes------ 22 IIe-1 40 TIIe-3 50 4 
Ke Kennebec silt loam, 0 to 2 percent slopes---------- 23 I-1 39 I-6 48 1 
Ko Kennebec silt loam, overwash, 0 to 2 percent 

slopes------------------------------------------- 23 IIw-3 41 IIw-6 50 1 
Lu Luton silty clay, thin surface, 0 to 2 percent 

Slopes-~---~---------------------------------1.--- 24 IIIw-1 42 IIIw-1 51 2 
Mh Marsh------~---------~---------+----------------- +. 24 VITIw-7 48 |  ----- -- 10 
Mk Modale silt loam, 0 to 2 percent slopes------------ 25 I-1 39 I-6 48 1 
MnD Monona silt loam, 6 to 11 percent slopes----------- 25 ITIe-1 42 IVe-6 52 4 
MnE Monona silt loam, 11 to 17 percent slopes---------- 25 IVe-1 440 | we--- ae 4 
MnF Monona silt loam, 17 to 30 percent slopes---------- 26 VIe-1 46 [| 9 ----- += 10 
MoC Moody silty clay loam, 2 to 6 percent slopes------- 26 IIe-1 40 IIIe-~3 50 4 
MoD Moody silty clay loam, 6 to ll percent slopes------ 27 IIIe-1 42 IVe-3 51 4 
MoD2 Moody silty clay loam, 6 to 11 percent slopes, 

eroded------~--------~--------~------------------- 27 IIIe-8 42 IVe-3 51 4 
MpE Moody-Nora silty clay loams, 11 to 15 percent 

slopes------------------------------------------- 27 IVe-1 44 |; ----- -- 4 
NaC Napier silt loam, 2 to 6 percent slopes------------ 28 IIe-1 40 IIIe-6 51 4 


GUIDE TO MAPPING UNITS--Continued 


Windbreak 
Capability unit suitability 
Dryland Irrigated group 
Map 
symbol Mapping unit Page | Symbol Page Page Number 
NaD Napier silt loam, 6 to 11 percent slopes----------- 28 TIIe-1 42 IVe-6 52 4 
NaE Napier silt loam, 11 to 15 percent slopes---------- 28 IVe-1 44 | ----- -- 4 
NgD Napier-Gullied land complex, 2 to 11 percent 
SlopeS------ nen nnn rn nner err rrr rrr rrr rrr nnn 28 VITe-7 48 | 9 ----- -- -- 
Napier soil------------------ nnn ner rnc rte ee | Seese s- | oreres -- 4 
Gullied land----------------------- errr rrr ene a- | eeerH -- [tee -- 10 
NoC2 Nora silt loam, 2 to 6 percent slopes, eroded------ 29 IIIe-8 42 IITe-6 51 4 
NoD Nora silt loam, 6 to 11 percent slopes-------~------ 29 IIIe-1 42 IVe-6 52 4 
NoD2 Nora silt loam, 6 to 11 percent slopes, eroded----- 30 IIIe-8 42 IVe-6 52 4 
NoE Nora silt loam, 11 to 15 percent slopes------------ 30 IVe-1 440 | wenn -- 4 
NoE2 Nora silt loam, 11 to 15 percent slopes, eroded---- 30 IVe-8 45 | wnene -- 4 
NoF Nora silt loam, 15 to 30 percent slopes------------ 30 VIe-1 46 |  -nH-- -- 10 
Om Omadi silt loam, 0 to 2 percent slopes------------- 31 I-1 39 I-6 48 1 
On Onawa silty clay, 0 to 2 percent slopes------------ 32 TIw-1 40 IIw-1 49 2 
Ow Owego silty clay, 0 to 2 percent slopes------------ 33 IIIw-1 42 IIIw-1 51 2 
Pe Percival silty clay, 0 to 2 percent slopes--------- 33 IIw-1 40 IIw-1 49 2 
SaF Sansarc-Nora complex, 11 to 30 percent slopes------ 34 VIs-4 46 | w--e- -- -- 
Sansarc SOL]------- ener nnn nr rr rrr rennet Sr ttt! -- | eteee -- 10 
Nora SOi]---------- nnn nr ner rrr nrc nnsnnn o-- 0 | seere -- | eater -- 4 
SbD Sarpy fine sand, 2 to 11 percent slopes------------ 35 VIs-7 48 IVs-12 52 7 
ScC Sarpy loamy fine sand, 0 to 6 percent slopes------- 36 IVs-7 45 IIfs-11 51 3 
So Sarpy silty clay, overwash, 0 to 2 percent slopes-- 36 IVs-2 45 IVs-1 52 2 
Wu Waubonsie very fine sandy loam, loamy substratun, 
0 to 2 percent slopes------------- n-ne nnn nnn nn 37 IIs-6 40 IIs-8 49 3 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, political beliefs, genetic information, reprisal, or because all or part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). 

To file a complaint of discrimination, write to USDA, Assistant Secretary for Civil 
Rights, Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, 
S.W., Stop 9410, Washington, DC 20250-9410, or call toll-free at (866) 632-9992 
(English) or (800) 877-8339 (TDD) or (866) 377-8642 (English Federal-relay) or 
(800) 845-6136 (Spanish Federal-relay). USDA is an equal opportunity provider and 
employer. 
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SOIL LEGEND 


The first capital letter is the initial one of the soil name. The lower case letter that follows separates 
mapping units having names that begin with the same letter except that it does not separate sloping or 
eroded phases. The second capital letter indicates the class of slope. Symbols without a slope letter 
are for soils with a slope range of 0 to 2 percent A final number, 2, in the symbol indicates that the 


SYMBOL 


Aa 
Ab 
Ac 


NAME 


Albaton silty clay loam, 0 to 2 percent slopes 

Albaton silty clay, 0 to 2 percent slopes 

Albaton silty clay, depressional, Oto percent slopes 
Alluvial land 


Blake silty clay loam, 0 to 2 percent slopes 
Blencoe silty clay, 0 to 2 percent slopes 

Blyburg silt loam, 0 to 2 percent slopes 

Blyburg silt loam, 2 to 6 percent slopes 

Blyburg silty clay loam, 0 to 2 percent slopes 
Blyburg silty clay, overwash, 0 to 2 percent slopes 


Calco silt loam, overwash, 0 to 2 percent slopes 
Calco silty clay loam, 0 to 2 percent slopes 
Crofton silt loam, 2 to 6 percent slopes, eroded 
Crofton silt loam, 6 to 11 percent slopes, eroded 
Crofton silt loam, 11 to 15 percent slopes 

Crofton silt loam, 11 to 15 percent slopes, eroded 
Crofton silt loam, 15 to 30 percent slopes 
Crofton silt loam, 15 to 30 percent slopes, eroded 


Forney silt loam, overwash, 0 to 2 percent slopes 
Forney silty clay, 0 to 2 percent slopes 
Forney soils, swales, 0 to 2 percent slopes 


Grable very fine sandy loam, 0 to 2 percent slopes 
Gullied land-Ilda complex, 30 to 60 percent slopes 


soil is eroded. 


SYMBOL 


NAME 
Haynie silt loam, 0 to 2 percent slopes 


Ida silt loam, 11 to 17 percent slopes, eroded 
Ida silt loam, 17 to 30 percent slopes 

Ida silt loam, 17 to 30 percent slopes, eroded 
Ida soils, 30 to 60 percent slopes 


Judson silty clay loam, 0 to 2 percent slopes 
Judson silty clay loam, 2 to 6 percent slopes 


Kennebec silt loam, 0 to 2 percent slopes 
Kennebec silt loam, overwash, 0 to 2 percent slopes 


Luton silty clay, thin surface, 0 to 2 percent slopes 


Marsh 

Modale silt loam, 0 to 2 percent slopes 

Monona silt loam, 6 to 11 percent slopes 

Monona silt loam, 11 to 17 percent slopes 

Monona silt loam, 17 to 30 percent slopes 

Moody silty clay loam, 2 to 6 percent slopes 

Moody silty clay loam, 6 to 11 percent slopes 

Moody silty clay loam, 6 to 1] percent slopes, eroded 
Moody-Nora silty clay loams, 1] to 15 percent slopes 


SYMBOL 


NaC 
NaD 
NaE 
NgD 
NoC2 
NoD 
NoD2 
1oE 
10E2 


NAME 


Napier silt loam, 2 to 6 percent slopes 

Napier silt loam, 6 to 11 percent slopes 

Napier silt loam, 11 to 15 percent slopes 
Napier-Gullied land complex, 2 to 11 percent slopes 
Nora silt loam, 2 to 6 percent slopes, eroded 

Nora silt loam, 6 to 11 percent slopes 

Nora silt loam, 6 to 11 percent slopes, eroded 

Nora silt loam, 11 to 15 percent slopes 

Nora silt loam, 11 to 15 percent slopes, eroded 
Nora silt loam, 15 to 30 percent slopes 


Omadi silt loam, 0 to 2 percent slopes 
Onawa silty clay, 0 to 2 percent slopes 
Owego silty clay, 0 to 2 percent slopes 


Percival silty clay, 0 to 2 percent slopes 


Sansare-Nora complex, 11 to 30 percent slopes 
Sarpy fine sand, 2 to 11 percent slopes 

Sarpy loamy fine sand, 0 to 6 percent slopes 
Sarpy silty clay, overwash, 0 to 2 percent slopes 


Waubonsie very fine sandy loam, loamy substratum, 
0 to 2 percent slopes 


